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Electron microphotograph (x50,000) of Pexol size precipitate on bleached sulfite paper 


AKE A CLOSE LOOK AT PEXOL 


Laboratory microphotographs of Pexol are required tar! 


| 
| 


demonstrate the physical structure of this fortified sizes 
But no enlargement of the facts is needed to prove what} 
this properly balanced fortified size offers in use. 

Mills using paste or dry Pexol report substantial re- 
ductions in size furnish. Sizing tests maintained . . . 
often improved! Inventories reduced! Freight and han- 
dling costs cut! 

Chances are you use Pexol. If not, take a closer 
look at this Hercules product designed for improved} 


sizing, good operability, and low sizing costs. 


YOu 
Paper Makers Chemical Department SS a 
HERCULES POWDER COMPANY s * 
S 
| 967 King Street, Wilmington 99, Del. % ~~ 
This photometer, developed by Hercules, measures the penetration ETTER > 
time of liquids through sheets sized with Pexol. SIZING MATERIALS AND CHEMICALS FOR PAPER 


~TRADEMARK PP53-81/4 


yg pverrnoannenaiaiianes 


BELOIT DIFFERENTIAL DRIVE holds steady draws mechanically. 
No belts to slip or motors to vary under changing power demands. Gears are of 


standard types, for simplified maintenance. Extremely exact adjustment of draws 


makes possible minimum strain on the sheet, thus reducing shrinkage in width, raising 


sheet tests, and sharply cutting machine breaks.— Beloit Iron Works, Beloit, Wis. 


BELOIT 


PAPER MACHINERY 


WHEN YOU BUY BELOIT...YOU BUY MORE THAN A MACHINE! 


the difference is 


Better Alkaline Resistance with CYRON™ 


Cyanamid’s New Synthetic Size! 


IT ANSWERS THE ALKALINE PROBLEM! 
Cyron Synthetic Size can be fixed in your 
paper stocks under alkaline or acid conditions 
—and you can achieve excellent alkaline re- 
sistance in the finished papers... opening the 
way to new sales-making uses! No broke prob- 
lems either . . . Cyron-treated paper is easily 
repulped in the usual manner. 


IT GIVES HIGH WATER AND INK RESISTANCE TO 
BEATER STOCKS! 


Add Cyron Synthetic Size to your alkaline 
or acid beater stocks and you'll gain excellent 
water and ink resistance without adding rosin, 
alum or wax! 


IT CUTS DOWN “CURL”! 
Youll find your Cyron-sized papers have less 


Cyanamid Paper Chemicals: ACCOBRITE® Rosin Size e« ACCOCEL® Dispersants 
AEROSIZE® Sizing Emulsions « AEROSOL® Wetting Agents e ALWAX* and WAXINE® 
Wax Sizes ¢ AZITE® 900 Liquefier e CALMICRO® Calcium Carbonate « CYFOR® Rosin 
Sizes ¢ CYNOL* Rewetting and Softening Agents e CYRON* Synthetic Size « PAREZ® 
Wet-Strength Resins e Rosin Size — Liquid and Dry « Aluminum Sulfate « Sodium 
Phospho Aluminate * Clays * Defoamers and other Specialty Products ¢ Acids 


Alkalis « Other Heavy Chemicals 
*Trade-mark 


Sales Offices: Boston * Charlotte * Chicago « Cleveland « Kalamazoo « Los Angeles 
Mobile * New York « Philadelphia ¢ Seattle 
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AMERICAN 


tendency to curl under moist conditions; and 
your coating raw stocks “coat” more uniformly 
and to a lesser depth — giving smoother, better 
printing surfaces, 


IT’S SIMPLE TO APPLY! 


You need no special equipment; apply Cyron 
internally or on the surface of paper. 


IT’S MAKING HEADLINE NEWS! 


The applications. for which Cyron’s special 
properties are suited are many, with others still 
being explored. Your processes, your markets 
may call for just such an efficient sizing agent 
as Cyron. Your Cyanamid Technical Service 
man will be glad to give you full information, 
or you may send for Technical Bulletin No. 29. 


Gas 


LOM PANY 


PAPER CHEMICALS DEPARTMENT T-1 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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2 OPTIONAL CONTROL 


. Local or remote finger-tip control 
of instantaneous and smooth starting 
HI stopping increases operating 

efficiency. Clutch or brake action can 
be sensitively regulated while units 
are In operation. 


LOW MAINTENANCE 


wear reduces 


3 SELF-ADJUSTING 


The rugged Fawick actuating ele- Ee inion 


n time 


lost productio 


ment automatically compensates for 
wear of friction shoes. This insures brake maintenance: na peti 
i [ on 
complete engagement and dependa- of satisfactory services y 
tion shoes nee be replace?- 


able service from Fawick clutches 


and brakes. 
SPACE-SAVING 


quirements for Fawick 


Space re 
e to the 


installations are minimized du 
small number of moving parts and 
mination of mechanical linkages. 
ounting arrange- 
h a substantial 


eli 
All conventional m 
ments are made wit 
saving of vital axial space. 


PUNE a lex 0x00 srs owner 


ND 
USTRIAL CLUTEHES AND BRAKES 
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lize above view shows one of the two 11 ft. 
diameter by 30 ft. 11/2 in. stainless clad steel di- 
gesters which we built for the Weyerhacuser 
Timber Company’s plant at Springfield, Oregon, in 
1950. Clad digesters have the stainless material 
rolled together with carbon steel plates as opposed 
to lined digesters wherein the lining is attached by 
welding. 


Built in accordance with the 1950 ASME Code 
for Unfired Pressure Vessels, the two digesters were 
designed for a working pressure of 110 "Ibs. per sq. 
in. at a maximum temperature of 650 degrees 
Fahrenheit. They were given a hydrostatic test 
at 187 lbs. per sq. in. 


Our facilities for designing, fabricating and 
erecting steel plate structures are complete. We 
build such structures from plain carbon steel, car- 
bon steel clad with non-corrosive metals or from 
solid non-corrosive metals. We can also furnish 
corrosion-resistant linings whenever mill condi- 
tions require it. We have equipment for stress- 
relieving and x-raying shop built structures ship- 
ped complete or portions of field-erected structures 
where it is desirable to do so. 


Our four large plants—at Birmingham, Chicago, 
Salt Lake City, and Greenville, Pa., are strategi- 
cally located to give pulp and paper mills efficient, 
teliable service. 


Horton digester 1l ft. in diameter by 30 
ft.1% in. high being fabricated of stainless 
clad steel for the Weyerhaeuser Timber 


Company's plant at Springfield, Oregon. 


Whether you are modernizing your existing facili- 
ties or building an entirely new plant, consider the 


advantages of ‘utilizing Our service. 


A partial list 


of equipment we build for paper and pulp mills 


includes . Sulphate and sulphite digesters 
diffusers . . . accumulators . . . Marx Savealls . . 
pulp washing tanks . . . settling tanks . . . storage 


tanks. 
information or quotations. 
on your part. 


Write our nearest office for more complete 
There is no obligation 


GHICAGO BRIDGE & IRCGN COMPANY 


Atlanta, 32 S.nec-ne te tet. tee 2133 Healey Building Detroit, 26...... 
Birmingham, bes sorw ah RN le a Siviksors 1543 North 50th Street Houston, 2.. 
Boston, 10.............1057—201 Devonshire Street Los Angeles, ‘loz 
Chicago, Bs cionen Bel geae 2140 McCormick Building New York, 6..... 
Cleveland A4:5cc etic ic etele 2238 Midland Building Philadelphia, 3 
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whe Bae 1548 Lafayette Building 


Shines 3324—165 Broadway Building 
--1642—1700 Wa!nut Street Building 


Plants in BBRMINGHAM, CHICAGO, SALT LAKE CITY, and GREENVILLE 


- 2156 National Standard Building 
..1550 General Petroleum Building 


Salt Lake City 4 
San Francisco, 4. 


In Canada: 
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With a C-E Bark-Burning Unit you can burn bark, hogged 
wood, or other cellulose fuels with exceptional efficiency and 
reliability. By performing two operations simultaneously — 
flash drying and combustion — it converts waste wood into a 
fully effective fuel. Here’s how it works... 

Bark or other wood waste is introduced into the furnace by 
special spreader units located considerably above grate level. 
At the same time, extreme turbulence is produced in the fur- 
nace by blowing tangentially directed streams of preheated 
air through rows of nozzles at various furnace levels. 

Thus the fuel is fed into an area of violently swirling air, 
preheated to a temperature of several hundred degrees. 
Under these circumstances moisture evaporates almost in- 
stantly — and nearly all of the flash-dryed fuel burns in sus- 
pension. The small remainder falls to the grate in an even 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


This C-E combination 
gets the most 
out of bark 


layer, where it is quickly consumed. 

Both Eastern and Western waste woods are being burned 
with complete satisfaction by this Combustion equipment 
and at substantial savings over any previous method. The 
unit shown here, for example, is designed to produce 125,000 
pounds of steam per hour at 875 psi and 825 F when fired 
with bark, and is arranged for the use of oil or gas as 
alternate fuels. 

The exceptionally high availability and outstanding per- 
formance of C-E Bark-Burning Units now in service in 
several sections of the country are your keys, too, to the 
effective and profitable use of wood waste. To help you plan 


how this equipment can serve you best, Combustion | 
engineers are freely available to you, your engineers or | 


consultants. 


B-713 


BOILERS, FUEL BURNING AND RELATED EQUIPMENT; PULVERIZERS; AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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NEED HELP ON 
FOAM 


PROBLEMS? 
=e 


STOCK PUMP BINDING 
FOAM AT THE SCREENS 
FOAM IN THE HEADBOX 


FIBER FLOCCULATION 


FOAM AT THE MIXING BOX 


New MERSIZE cuts down foam 


PGR WIRE Pir at eleven vital points 


BEATER SWELLING 


To reduce excessive foaming throughout the 
papermaking process, more and more mills 
FOAM SPOTS IN THE PAPER are turning to new low-foaming Mersize. Not only 
at the mixing box, but right down the line 
from beater to finished paper, Mersize helps eliminate 


FOAM AT THE SEAL BOX the costly, troublesome problems caused by 


sizes with a high foam index. 


Along with this important new low-foam advantage, 
FOAM AT THE SAVE-ALL Mersize—the original fortified size—gives you 
the same high sizing efficiency and low sizing cost 
for which it has long been accepted in 
leading mills across the country. 


FOAM IN THE VATS 


To learn first-hand how new low-foaming 

Mersize can greatly improve operations in your mill, 
order a tank car for use under your own 
production conditions. MONSANTO CHEMICAL 


COMPANY, Merrimac Division, Boston 49, Mass. 
Mersize: Reg. U.S. Pat. Off. 


MONSANTO 


® SERVING INDUSTRY... WHICH SERVES MANKIND 


_ 
> 
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Mark of the Modern Mill... 


process control 


engineered and supplied 


by OXBOR 


Why have the great majority of 
new and modernized mills 
turned to Foxboro to engineer 
and supply complete process 
control instrumentation? 


The answer is the leadership which 
Foxboro has earned throughout 
the pulp and paper industry... 
leadership in knowledge of the 
industry's needs, in research, in 

application experience, in product 
quality and diversity ...and in 
thoroughness of engineering. 


In the laboratories and on the 
drawing boards at Foxboro, today, 
are tomorrow's control develop- 
ments for the pulp and paper 
industry ... developments that will 
continue the Foxboro tradition of 
originating new and better 

ways to cut production costs 


Typical Mills with Foxboro Process Control Throughout 


q 4 ; Rayontel, ae Brown = Long-Lac Pulp & Paper Co., Ltd. 
: ; esup, Ga. Berlin, N. H. Terrace Bay, Ont. 
ana improve pro uct qua ity. pececere canwess Corp. Sse Paperboard Corp. Columbia Cellulose Co., Ltd. 
oley, Fla. ort Wentworth, Ga. Watson Island, B. C. 
The Foxboro Company, *Rome Kraft Co. Macon Kraft Company Sorg Pulp Co., Ltd. 
781 Neponset Ave., 4 Rome, Ga. Macon, Ga, ; Port Mellon, B. C. 
Bowaters Southern Weyerhaeuser, Pulp Div. St. Lawrence Corp., Ltd. 
Foxboro, Mass., UES iN Paper Corp. Longview, Wash. Red Rock, Ont. 


OXBOR 


Reg. U.S. Pat. Off. 


Calhoun, Tenn. 
*Ketchikan Pulp Co. 
Ward Cove, Alaska 
Riegel Carolina Corp. 
Acme, N. C. 


*Under construction 


Weyerhaeuser, Pulp Div. 
Springfield, Ore. 
Marathon Paper Mills 
of Canada, Ltd. 
Marathon, Ont. 


Fraser Companies, Ltd., 
Newcastle, N. B. 


MacMillan and Bloedel, Ltd., 


Harmac Div. 
Nanaimo, B. C. 


PULP and PAPER MILL INSTRUMENTATION 


FACTORIES IN THE UNITED) S TAA T ES)e) \GeAgN AN DTARAgN Dees eG selon 
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IS YOUR MILL 
LISTED HERE 


HERE'S WHY... 
These MILLS Installed Curlators 


e to Increase Pulp Yield 10% or More. 

e to Effect Savings in Steam, Sulphur and Limestone 
without Change in Product Quality. 

e to Eliminate All Fibre Bundles and Reduce Dirt 
without Loss of Freeness or Cutting of Fibres. 

e to Improve Pulp Quality. 

e to Cut Costs. 


If your mill hasn’t investigated the Curlator...seen 
how Curlation saves pulp wood and improves paper 
quality ...been shown how Curlators pay for them- 
selves in less than a year, WRITE us at once and let us 
show you without obligation. 


*T.M. Reg —Curlator Corporation, Rochester, N. Y. 
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and maintain maximum production 


If you must repair or replace your sulfur burner, combustion chamber or gas 


coolers, use Ansul liquid SO. and keep your mill operating at capacity. 


1. Avoid interruption of acid plant operation. 


2. Maintain peak capacity in pulp plant during repairs of acid 
systems. 


3. Get proper balance between free and combined SQ). 
4, At avery small installation cost. 


Ansul liquid SO, may be added simultaneously at one or more points 
in the system. Prepare for an emergency. Consult the Ansul Tech- 
nical Staff NOW. Learn how easy and economical it is to avoid shut- 
down headaches. 


Write for file No. 400. You will receive 
information on how to use Ansul SO, 
to 1) fortify your cooking acid, 2) im- 
prove your digester schedules, 3) ob- 
tain more complete pulping, 4) get 
better screening of pulp and, also, 5) 
for green wood cooks. 


ANSUL 


Chemital Company 


INDUSTRIAL CHEMICALS DIVISION » MARINETTE, WISCONSIN | 
MANUFACTURERS OF INDUSTRIAL AND FINE CHEMICALS, LIQUEFIED GASES, REFRIGERATION PRODUCTS AND FIRE EXTINGUISHING EQUIPMENT. | 
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...iS about to become one of the most 
accurately ground calender rolls in Canada 


was taken in the huge, 
recently completed, newsprint mill of 
the Elk Falls Company at Duncan Bay, 
British Columbia. The Farrel 42’ x 316” 
machine is specially arranged to grind 
suction couch rolls up to 54” in 


diameter. 


It is equipped with the Farrel cam- 
type crowning device, which can be 
easily and quickly set to produce 
exactly the crown desired, symmetrical 
on both halves of the roll, without any 


manipulation by the operator. 
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The Farrel® two-wheel roll grinder, in which the roll is being 
placed, will provide that extra accuracy required by the paper 
industry for highest quality production. 


The machine is able to do this because of the “swing-rest” 
principle of its design. This exclusive method of mounting 
the wheels offsets minor errors due to the ways being out of 
parallel with each other or with the axis of the roll, caused 
by distortions in the machine bed from seasoning, temper- 
ature changes, settling of foundation, etc. Because the swing- 
rest eliminates the effect on roll accuracy of such conditions, 
the machine, when accurately set, will grind roils to the 
proper straightness or uniformity of curvature, and to exact 


roundness. 

Send for a copy of Bulletin 118, which describes in detail 
the many advantages of the Farrel two-wheel, swing-rest roll 
grinder. No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston FB-834 
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TAPP! Annual Meeting Program 


Commodore Hotel, New York, N. Y., Feb. 15-18, 1954 


TAPP! 39th Annual Meeting 


The 39th Annual Meeting of the Technical Association of 
the Pulp and Paper Industry will be held at the Commodore 
Hotel, New York, N. Y., on Feb. 15-18, 1954. 

Members of the Association should remember to bring their 
1954 membership cards with them since the lower registration 
fee will be limited to individuals who can present their 1954 
eards. All individuals attending the Annual Meeting must 
register. 


MONDAY, FEBRUARY 15, 1954 


10:00 a.m. First General Session (East Ball Room) 


G. H. Prinaur, President of TAPPI, Mead Corp., Chillicothe, 
Ohio, Chairman 

Secretary's Report, by R. G. Macdonald. 

President’s Address, by George H. Pringle. 

Report of the Tellers Committee. 

Report of the Joint Textbook Committee, by R. 8. 

Kellogg, Secretary. 

5. “The Paper Industry in the Far Kast,” by Roland A. 
Packard, Washington, D. C. 

6. “Fiberglas as a Papermaking Material,” by Thomas 8. 
Chambers, Owens-Corning Fiberglas Co., Newark, Ohio. 

7. “Manufacture of Board Continuously by a Dry Process,”’ 
by R. 8. Aries, Aries Fireboard Corp., New York, N. Y. 

8. “A Laboratory to Coordinate Science and Manufacturing 
Operations,’ by Reavis C. Sproul, Herty Foundation, 
Savannah, Ga. (by title). 


10:30 a.m. Wax Testing (Room C) 
Section I, Strength Tests, J. W. Papanrr, Chairman 


10:00 a.m. 


BN 


Packaging Materials Testing Committee 


(Room IF) 


2:00 p.m. Committee Meetings (Grand Ball Room) 


All committee meetings will be held in the Grand Ball Room 
unless otherwise indicated. 

Tables assigned to committees will be designated by table 
cards. 


Research Development Division (Grand Ball Room) 


W. F. Houzer, Crown Zellerbach Corp., San Francisco, Calif., 
General Chairman 

Statistics Committee—Joun F. Lanemaip, Jr., Chairman, 
8. D. Warren Co., Cumberland Mills, Me. 

Microbiological Committee—B. F. Sama, Chairman, Institute 
of Paper Chemistry, Appleton, Wis. (Room G, Wed.) 

Fundamental Research Committee—H. F. Luwis, Chairman, 
Institute of Paper Chemistry, Appleton, Wis. (Room 825) 


Industrial Division (Grand Ball Room) 


N. I. Bearse, Champion-International Co., Lawrence, Mass., 
General Chairman 

Nonfibrous Raw Materials Committee—l. N. Poor, Hudson 
Pulp & Paper Co., Augusta, Me., Chairman 

Water Committee—A. 8. Erspampr, St. Helens Pulp & Paper 
Co., Division, Crown Zellerbach Corp., St. Helens, Ore., 
Chairman 

Fibrous Agricultural Residues Committee—S. I. ARonovsky, 
Northern Regional Research Laboratory, Peoria, Il., Chair- 
man 

Structural Fibrous Materials Committee—E. M. Jmnxrns, 
Johns-Manville Research Center, Manville, N. J. Chairman 
(Room G, Tues., 2:00 p.m.) 
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Converting and Consuming Division (East Ball Room) 


L. K. Burnwrr, Ohio Boxboard Co., Rittman, Ohio, General 
Chairman 

Graphic Arts—C. A. Morvron, West Virginia Pulp & Paper 
Co., Chicago, IIL, Chairman 

Coating Committee -R. T. Treira, Watervliet Paper Co., 
Watervliet, Mich., Chairman 

Wet Strength Committee—K. W. Brrirr, Scott Paper Co., 
Chester, Pa., Chairman 

Plastics Committee—R. T. Nazzaro, Westfield River Paper 
Co., Russell, Mass., Charrman 

Corrugated Containers Committee—Burt Mrnp.iin, Cornell 
Paperboard Products, Milwaukee, Wis., Chairman 


Pulp Manufacture Division (Grand Ball Room) 
G. A. Day, Brown Co., Berlin, N. H., General Chairman 


Alkaline Pulping Committee—Frep W. Bisuop, Chairman, 
Southland Paper Mills, Lufkin, Tex. (Room G) 

Mechanical Pulping Committee—F. W. O’Nert, College of 
Forestry, State University of New York, Syracuse, N. Y., 
Chairman 

Chemical Products Committee—ArtTHUR PoLLak, Consulting 
Engineer, New York, N. Y., Chairman 

Pulp Purification Committee—H. Howarp Rapson, University 
of Toronto, Toronto, Ont., Chairman 

Acid Pulping Committee—E. H. Wooprurr, Rayonier Inc., 
Port Angeles, Wash., Chairman 

Semichemical Pulping Committee—J. N. McGovern, Forest 
Products Laboratory, Madison, Wis., Chairman 

Paper Deinking Committee—J. J. ForsyruHn, International! 
Paper Co., Niagara Falls, N. Y., Chairman 

Pulp for Chemical Conversion—F. A. Smmronps, Forest Prod- 
ucts Laboratory, Madison Wis., Chairman 


Paper Manufacture Division (Grand Ball Room) 


R. P. Prics, Hammermill Paper Co., Erie, Pa., General Chairman 

Preparation of Papermaking Materials Committee—F. 8. 
KEIN, Byron Weston Co., Dalton, Mass., Chairman 

Papermaking (Cylinder) Committee—GLen Renecar, Con- 
tainer Corp. of America, Manayunk, Pa., Chairman (Room 
E) 

Papermaking (Fourdrinier) Committee—N, R. Puxttures, 
Champion Paper & Fibre Co., Canton, N. C., Chairman 
(Room F) 


Testing Division (West Ball Room) 


Jae 
Chairman 
Nonfibrous Materials Testing Committee— James R. Lyon 
Atlas Boxmakers, Inc., Chicago, Il. 
Pulp Testing Committee—F. E. Caskry, Crown Zellerbach 
Corp., Camas, Wash., Chairman 
Optical Properties Committee—H. E. Oprermanns, Hammer- 
mill Paper Co., Erie, Pa., Chairman 


2 


Casry, A. Ii. Staley Mfg. Co., Decatur, Ill., General | 


Microscopy Committee—C. E. Branvon, Howard Paper Mills, 


Dayton, Ohio, Chairman 


Paper Testing Committee—D. H. Newcomp, Riegel Paper 


Corp., Hughesville, N. J., Chairman 
Packaging Materials Testing Committee—W. H. ArKxen, 


Gardner Board & Carton Co., Middletown, Ohio, Chairman | 


(Room F 10:00 a.m.) 


Chemical Methods—A. 8. O’Brien, Eastman Kodak Co., 
Rochester, N. Y., Chairman 
Wax Testing—W. J. Yarrs, Shell Oil Co., New York, N. Y., 


Secretary. (Section II, Flow Tests, and Section Ill, Stasi 


bility Tests) (Room C) 


_ Note: Reports by all committee chairmen of the Testing Divi- 
sion will be given at this session. 
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teat Division (Room A) 


9:15 a.m. 


. J. Srster, West Virginia Pulp & Paper Co., 


Materials Handling Committee—W 


Digester Corrosion Subcommittee—N. SHOUMATOFE, 


Data Sheets Committee—J. W. HempPutut, 


Drying. and Ventilating Committee—C. 


New York, N. Y., 
General Chairman 


Steam and Power Committee—W. M. Wrxsurn, Federal Paper 


Board Co., Bogota, N. J., Chairman 
. R. McNauty, Link-Belt 


Co., Chicago, Ill., Chairman 


Chemical Engineering Committee—J. R. Lianrz, Union Bag & 


Paper Corp., Savannah, Ga., Chairman 
West 


Virginia Pulp & Paper Co., New York, N. Y., Chairman 


Mill Maintenance Materiz als Committee—G. F. HRvUBECKY, 


Chairman 


Marathon Corp., Menasha, Wis., 


Mill Planning and Economics Committee—R. A. PACKARD, 


Washington, D. C., Chairman 


Hingineering Rese arch and Machine De ‘sign Committee—R. G. 


Quinn, Johns-Manville Corp., Manville, N. J., Chairman 


Electrical Engineering Committee—R. W. Foster Rr, Champion 


Paper & Fibre Co., Canton N. C., Chairman 
Johns-Manville 
Corp., New York, N. Y., Chairman 

A. Youna, Riegel 


Paper Corp., Milford, N. J., Chairman 
TUESDAY, FEBRUARY 16, 1954 


Corrugated Containers (Grand Ball Room) 


Cuarues I, JAkeway, American Box Board Co., Grand Rapids, 


Mich., Chairman 


Sympostum—“The Easy Opening Box” 


iF 


“Application of Gummed Tear Tape on the Semiauto- 
matie Taping Machine,” by Foster Lowery, Universal 
Corrugated Box Machinery Co., Linden, N. J. 

“Pressure Sensitive Tear Tape and Its Application to the 
Weber Machine,” by E. L. Decker, Minnesota Mining & 
Mfg. Co., St. Paul, Minn. 

Paper by Walter Friedman, General Gummed Products 
Co., Richmond Hill, N. Y. 


9:15 a.m. Digester Corrosion (East Ball Room) 


N. 


E 


SHoumatorr, West Virginia Pulp & Paper Co., Chairman 


“The History of Carbon Brick Linings in Alkaline Pulp- 
ing Digesters,” by Beaumont Thomas, Stebbins Engineer- 
ing & Mfg. Co., Watertown, N. Y. 

“A Laboratory Approach to the Study of Digester Corro- 
sion,” by J. W. Hassler, West Virginia Pulp & Paper Co., 
Tyrone, Pa. 

“Experiments with Digester Corrosion Variables,’ by 
E. W. Hopper and J. M. Morrison, Crucible Steel Co. of 
America, Pittsburgh, Pa. 

“Field Investigation of Corrosion in Alkaline Pulping 
Equipment,” by C. B. Christianson, Pulp and Paper 
Research Institute of Canada, Montreal, P. Q. 
“Bibliography on Alkaline Digester-Corrosion,” by R. P. 
Whitney, Institute of Paper Chemistry, Appleton, Wis., 
and §. J. Baisch, Thilmany Pulp & Paper Co., Kaukauna, 
Wis. (by title). 


9:15 a.m. Wax Testing (Room A) 


Section VIII, 


Section IV, Sensory Tests, G. D. FRonMULLER, Chairman 
Scuff and Gloss, G. P. Murtier, Chairman 


9:15 a.m. Papermaking (Fourdrinier) (Room B-C) 


N. R. Puiniips, Champion Paper & Fibre Co., Chairman 


“Weight Profile Measurement of Paper and Machine 
Clothing with the Tracerlab Beta Ray Scanner,’’ by 
James D. Sadtler and H. Borofsky, Southland Paper 
Mills, Lufkin, Tex. 

“Beta Gauge Basis Weight Control,’ by Fred W. 
Rauskolb, Industrial Nucleonics Corp., Columbus, Ohio. 
“Load Meters, Tension Meters and Torque Meters for 
Paper Machines,” by John C. Harper and T, A. McArn, 
Downington Mfg. Co., Downington, Pa. 

“An Experimental Study of the Factors Involved in the 
Manufacture of Paper Yarn,” by Geoffrey Broughton, 
University of Rochester, Rochester, N. Y., and James P. 
Wang, Lowell Technological Institute, Lowell, Mass. 


14.4 


= 


oO. 


“The Mechanical Properties of Paper,’’ by Geoffrey 
Broughton and James P. Wang (by title). 


9:15 a.m. Structural Fibrous Materials (South Room) 


IN 


E. M. Jenkins, Johns-Manville Research Center, Chairman 


“otbhe Importance of Speed of Test on Bending Strength 
Properties of Insulating Board,’ by Wayne C. Lewis, 
Forest Products Laboratory, Madison, Wis. 

‘“Byaluation of the TAPPI-SFMC Drainage Time Testes | 
for Mill Control of Insulating Board Pulps,” by W. H. 


Graham, Johns-Manville Products Corp., Natchez, Miss. | 
“A Comparison of the TAPPI-SFMC Drainage Time | 
Test Procedure with Olin Methods,” by D. R. P. Haig, 


Johns-Manville Research Center, Manville, N. J. 
“Evaluation of the TAPPI-SFMC Drainage Time Tester 
of TAPPI T 1002 sm-51,” by Jules J. Perot, Flintkote 
Co., Whippany, N. J., and C. E. Hrubesky, Forest Prod- 
ucts Laboratory, Madison, Wis. 

Panel Discussion: J. J. Perot, Moderator, Thure Duval, 
Wood Conversion Co., Cloquet, Minn., C. E. Hrubesky, 
and D: R. P. Haig. 


9:15 a.m. Papermaking (Cylinder) (West Ball Room) 


Guien ReneGar, Container Corp. of America, Chairman 


1. “Smoothness of Paperboard” (a symposium). 

(a) “Scope of the Problem,” by G. T. Renegar. 

(b) “End Use Requirements and Testing for Smooth- 
ness,” by A. T. Luey, Sutherland Paper Co., Kala- 
mazoo, Mich. 

(c) “Finishing and Drying,” by K. M. Winrich, Cornell 
Paperboard Products Co., Cornell, Wis., and Peter 
Smith, Continental Paper Co., Ridgefield Park, N. J. 

2:00 p.m. Papermaking (Cylinder) (West Ball Room) 


1.%. ‘Smoothness of Paperboard” (continued). 


(d) “Wet End Aspects,” by G. C. Ehemann, Ohio Box- 
board Co., Rittman, Ohio. 

(e) ‘Stock Preparation,” by E. F. Manogue, Gibraltar 
Corrugated Paper Co., North Bergen, N. J. 

(f) ‘Raw Materials Problems,” by A. E. Bachmann, 
Missisquoi Corp., Sheldon Springs, Vt. 


2:00 p.m. Structural Fibrous Materials (Room G) 


2:00 p.m. 


Committee Meeting 


Acid Pulping (Room B-C) 
EK. H. Wooprurr, Rayonier Inc., Chairman 


“The Resistance of Douglas-Fir to Sulphite Pulping,’”’ by 
William H. Hoge, Oxford Paper Co., Rumford, Me. 
Panel on Acid Pulping—G. H. McGregor, Minnesota & 
Ontario Paper Co., International Falls, Minn., Modera- 
tor. 


(a) ‘Acid Sulphite Pulping with Bases Other Than 
Calcium,” by R. 8. Hatch, Hudson Pulp & Paper 
Co., Palatka, Fla. 

(b) “Acid Sulphite Pulping of Other Than Normal 
Species, Such as Highly Resinous Woods and 
Deciduous Woods,” by G. H. McGregor. 

(c) “High Yield Acid Sulphite Pulping,” by L. R. 
Beath, Price Bros. & Co. Ltd., Riverbend, P. Q. 

(d) “‘Sulphite Pulping and as Related to Stream Prob- 
a in Eastern U.S.A.,” by V. P. Edwardes, Corinth, 

Ye 

(e) “Sulphite Pulping and Stream Problems in the 
Pacific Northwest,” by H. R. Amberg, National 
Council for Stream Improvement, Corvallis, Ore. 

(f) “Sulphite Pulping and Stream Problems in the Mid- 
west,” by N. L. Malcove, Northern Paper Mills, 
Green Bay, Wis. 


Vol. 37, No.1 January 1954 TAPPI 


pulp to paper 
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Black-Clawson builds machinery for every single phase of the papermaking 
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You can benefit from the unequoled experience of this single source. 


||? BLACK-CLAWSON oes 


HAMILTON, OHIO * MIDDLETOWN, OHIO © FULTON, NEW YORK — 


3. “Vapor-Liquid Equilibria in the System NH;-SO.-H20,” 
by D. T. Hayden, A. L. Babb and Joseph L. McCarthy, 
University of Washington, Seattle 5, Wash. 

2:00 p.m. 


Josren J. Kornic, Gaylord Container Corp., St Louis, 
Chairman 


Corrugated Containers (Grand Ball Room) 
Mo., 


Symposium—" High Humidity Containers” 


1. “Requirements of Packages in the Cheese Industry,” 
by L. J. Hayhurst, Kraft Foods Go., Glenview, Il. 

2. “Corrugated Adhesives for Use with High Humidity 
Containers Such as Those with Sulphur Impregnated 
Corrugating Medium,” by Claude H. Fletcher, Corn 
Products Sales Co., Kalamazoo, Mich. 

3. “Case Sealing Adhesives for High Humidity Container 
Storage,’ by W. Sederlund, National Starch Products, 
Inc., New York, N. Y. 

4. “Laboratory Evaluation Procedures and Field Tests on 
High Humidity Containers,” by C. J. Zusi, Container 
Laboratories, Chicago, Ill. 

5. Panel—“‘Operating Problems and Field Experience with 
High Humidity Containers’—led by D. Shepard, Jr., 
Menasha Wooden Ware Corp., Menasha, Wis. 


2:00 p.m. Papermaking (Fourdrinier) (East Ball Room) 


N. R. Puruuips, Chairman 


1. ‘An Investigation of Methods for Dimensionally Stabiliz- 
ing Paper,” by Frank Lorey, Mead Corp., Chillicothe, 
Ohio. 

2. “Consistency Regulator Installations, 
Dezurik, Dezurik Shower Co., Sartell, Minn. 

3. “The Coordinate Role of Alum in the Sizing of Paper,’ 
by R. M. Karapetoff Cobb and D. V. Lowe, Lowe Paper 
Co., Ridgefield, N. J. 

4. “Effects of Mechanical Preparation and pH on the 
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Strength of Glass-Fiber Paper,’ by M. J. O'Leary, R. 
B. Hobbs, J. K. Missimer, and J. J. Erving, Nationa’ 
Bureau of Standards, Washington, D. C. 

5. “Studies of Rosin Sizing by Means of Autoradiography 
and Electron Microscopy,” by Charles W. Hook, Hercules 
Powder Co., Wilmington, Del. 

6. Film—‘Weaving Wisconsin Wires,’ by James E. Watson, 
Wisconsin Wire Works, Appleton, Wis. 


2:00 p.m. Wax Testing (Room A) 
Section V, Composition, J. B. RatHer, Chairman 
Section VI, Blocking, H. F. Hircucox, Chairman 


WEDNESDAY, FEBRUARY 17, 1954 
Corrugated Containers (Grand Ball Room) 
D. P. McNetty, Fort Wayne Corrugated Paper Co., Rochester, 
N. Y., Chairman 
Sympostum—‘‘Heat Balance and Its Effect on Corrugated 
Board” , 

1, “Steam System on Combiners,”’ by Paul Harrison, Veloc- 
ity Steam Production Engineering. Chicago, IIL. 

2. “The Hot Oil System,” by R. Casper, Swaney Mountain 
State Fabricating Co. 

3. ~ Detrimental Effect of Either Excessive Heat or Insuffi- 
cient Heat on Corrugated Starch Bond,” by C. R. Vander 
Meulin, Penick & Ford, Inc., Cedar Rapids, Iowa. 

4. “The Conventional Trap Steam System,’ by Charles 

Nitchie, Samuel M. Langston Co., C: amden, IN, de 

“The Cochrane C. D. System,’ by R. 7: Lundrigan, 

Cochrane Corp., Philadelphia, Pa. 


9:15 a.m. 


9:15 a.m. 


or 


Papermaking (Cylinder) (West Ball Room) 
GLEN T. RENEGAR, Chairman 


1. Review of symposium on “Smoothness of Paperboard,” 
by Glen T. Renegar. 
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DRAPER BROTHERS COMPANY 
CANTON, MASS. 


2. Consideration of Cylinder Machine Paper Defects, 
Lumpy Formation, Felt Marks, Wire Marks, Foreign 
Matter (Shives, Shivespots), Fuzziness, Interfiber Voids, 
Cockles, Surface Pick (at Calenders), Check and Crush 
Mechanical Damages, Compressibility. 


9:15 a.m. Pulp Purification (East Ball Room) 
W. Howarp Rapson, Universiy of Toronto, Chairman 


1. “A New Process for the Bleaching of Chemical Pulps, 
Especially Kraft, with Peroxide,” by W. F. Schroeder, 
National Distillers Chemical Corp., Ashtabula, Ohio. 

2. “Bleaching with Chlorine Dioxide,” by W. D. Harrison, 
Riegel Paper Corp., Milford, N. J. 

3. “Chromatographic Techniques in the Analysis of Purified 
Pulps,”’ by J. F. Saeman, W. E. Moore, and R. L. Mitchell, 
Forest Products Laboratory, Madison, Wis. 

4. “A Comparison of Processes for Manufacturing Chlorine 
Dioxide in Pulp Mills,” by W. Howard Rapson. 

9:15 a.m. Statistics (Room B-C) 

Joun F. Lanemar, Jr., 8. D. Warren Co., Cumberland Mills, 

Me., Chairman 

1. ~The Simultaneous Process Control of Two Tests,” by 
Geofirey Beall, University of Connecticut, Storrs, Conn., 
jointly with Truman A. Pascoe, Nekoosa-Edwards Paper 
Co., Port Edwards, Wis. 

2. “Some Examples of Designed Experiments in Industry, 
by Charles A. Bicking, Research & Development Div., 
Office of the Chief of Ordnance, Washington, D. C. 

3. “Quality Control in Envelope Manufacture,” by J. Rex 
Adams, Old Colony Envelope Co., Westfield, Mass. 

4. “A Multiple Correlation Ranking Method,” by T. H. 
Geiger, Oxford Paper Co., Rumford, Me. 

5. “Determining Capability, Control and Achievement in 
the Paperboard Industry,” by Paul C. Clifford, Consult- 
ant on Quality Control, Montclair, N. J. 


9:15 a.m. Wax Testing (Room A) 


Section VII, Sealing and Laminating, G. C. Borprn, JR., 
Chairman 


”” 


9:15 a.m. Paper Testing and Microscopy (Room F) 


2:00 p.m. Testing (South Room) 
A. 8. O’Brien, Eastman Kodak Co., Chairman 

1. “The Effect of Copper and Base Concentrations in Cellu- 
lose Solvents,” by B. L. Browning, Institute of Paper 
Chemistry, Appleton, Wis. 

2. “Prediction of Brightness of Groundwood-Sulphite Mix- 
tures,’’ by D. J. MacLaurin, Institute of Paper Chem- 
istry, Appleton, Wis., and F. A. Aflenzer, Institute of 
Pulp and Paper Technology, Graz, Austria. 

3. “Methods for Cellulose Accessibility Determination,” by 
Geoffrey Broughton, E. Heekgaret, and Conrad Johannes, 
University of Rochester, Rochester, N. Y. 


18 A 


4, “Photometric Determination of the Solubility of Pulp in 
Sodium Hydroxide Solutions,” by Ralph M. Kingsbury, 
Forest Products Laboratory, Madison, Wis. 

5. ‘How Retention and Wet Strength are Related to the 
Cationic Character of Urea-Formaldehyde Wet-Strength 
Resins,” by J. Vernon Kindall, Plaskon Div., Libbey- 
Owens-Ford Co., Toledo, Ohio. 


2:00 p.m. Corrugated Containers (Grand Ball Room) 
1. General Technical Session (speakers to be announced). 


2:00 p.m. Statistics (Room B-C) 
Joun F. Lanomarp, Jr., Chairman 

1. “Quality Control Rates Raw Material Suppliers,” by 
W. A. MacCrehan, Jr., Bendix Radio Div., Bendix 
Aviation Corp., Baltimore, Md. 

2. “Estimating Variance Components in Processing a Paper 
Roll,” by Geoffrey Broughton and 8. Lee Crump, Univer- 
sity of Rochester, Rochester, N. Y. 

3. “Control Chart for Newsprint Web Breaks,’’ by Sol 
Steinberg, New York Times, New York, N. Y. 

4. “Some Interesting Mill Problems Solved,’ by Leonarc 
Marasculio and Truman A. Pascoe, Nekoosa-Edwards 
Paper Co., Port Edwards, Wis. 

5. “Quality Control in Containers Processing,’ by Warrer 
Purcell, Rath & Strong, Industrial Consultants, Boston, 
Mass. 

6. “A Study of Basis Weight and Caliper Variation,’ by 
Maynard 8. Renner, Dewey and Almy Chemical Co., 
Cambridge, Mass. 


2:00 p.m. Chemical Engineering (West Ball Room) 


J. R. Lrentz, Union Bag & Paper Corp., Savannah, Ga., 


1. “Corrosion Problems in Bleach Plants Using Chlorine 
Dioxide,” by H. O. Teeple, International Nickel Co., 
New York, N. Y. 

2. “The Correlation of Evaporation and Brown Stock Wash- 
ing,” by W. G. Detert and R. E. Bergstrom, Swenson 
Evaporator Co., Harvey, Ill. 

3. “Some Aspects of Permeation, Filtration, and Fluidiza- 
tion,” by Roy P. Whitney, W. L. Ingmanson, and S. T, 
Han, Institute of Paper Chemistry, Appleton, Wis. 


2:00 p.m. Semichemical Pulping (East Ball Room) 
J. N. McGovern, Forest Products Laboratory, Madison, Wis., 
Chairman 

1. “Effect of Cooking Conditions in Neutral Sulphite Pulp- 
ing of Sweetgum,”’ by J. J. Owen, Jr., E. J. McCue, and 
R. R. Chase, Union Bag & Paper Corp., Savannah, Ga. 

2. “An Orienting Study of the Effect of the Neutral Sulphite 
Semichemical Cook on the Hemicelluloses of Aspen- 
aes by David C. Lea, Potlatch Forests, Inc., Lewiston, 

daho. 


Vol. 37, No.1 January 1954. ACs Pall 


SPE ENS Eek adel ee EO 
t eer Py Wea haba fag 8 
cs 5 y Re RLS Peay Dies 


Hello, — BOLTON? 
My Jordan plug is badly worn. Does 
this mean a hew one? 


r be 


Not necessarily... 
But one of our sales engineers 
will examine it right away... What 
he will most likely recommend 

is an EMERSON STAINLESS 
; STEEL JACKET... 


Soon acta 


ese jackets are made of BOLTON'S own alloy of 
linless steel to be welded to the foundation of any 
st iron or cast steel plug. Stainless End Plate and 
tinless End Plate Rings are used to give protection 
ym corrosion to all exposed surfaces. Different sizes 
knives can be used without change in the plug body. 


Call our Representative for details ... 


John W. BOLTON & Sons, Inc. 


EMERSON MANUFACTURING DIVISION 
Lawrence, Massachusetts, U.S.A. 


/ 7,N 19 A 
APPT - January 1954 Vol. 37, No. 1 


PAPER MANUFACTURERS AND PRINTERS 
RECOMMEND THE 


% TRADEMARK 


@ TO OBTAIN A NUMERICAL RATING OF ABSORPTION 
INTO PAPER AND PAPER BOARD. 

*@ TO TEST PLAIN OR COLORED STOCK. 

* TO GET SURE RESULTS QUICKLY 


HILLSIDE LABORATORY 


25 HOWARD AVENUE HILLSIDE, ILLINOIS 


3. “Report of Subcommittee on Semichemical Pulping 
Equipment Survey,” by J. E. Sapp, Gaylord Container 
Corp., Bogalusa, La. 


4. “Properties of Semichemical Pulps,’’ by E. H. Shriver, . 


Mead Corp., Chillicothe, Ohio. 


2:00 p.m. Tissue Subcommittee (Room F) 


THURSDAY, FEBRUARY 18, 1954 


9:00 a.m. Pulps for Chemical Conversion (Room A) 


Forrest A. Stmmonps, Forest Products Laboratory, Madison, 
Wis., Chairman 

1. “Problems in the Evaluation of the Caustic Absorbency of 
Pulp Sheets,” by R. W. Swinehart and A. T. Maasberg, 
Dow Chemical Co., Midland, Mich. 

2. “A Cellulose Yield Test Overcoming the Inadequacies of 
the Alpha Test,” by Frank R. Charles, Industrial Cellu- 
lose Research Ltd., Hawkesbury, Ont. 

3. “Viscose Filter Number Evaluation of Cellulose Pulps,”’ 
by E. L. Hanson and L. M. Cook, The Visking Corp., 
Chicago, Il. 

4. “Investigation of the Haze in Cellulose Acetates Made 

from Wood Pulps,” by Keith E. Bradway, Camp Mfe. 

Co., Franklin, Va. 

“Hffect of Medium in the Acetylation of Cellulose,” by 

R. C. Blume and F. H. Swezey, E.. I. du Pont de Nemours 

& Co., Waynesboro, Va. 

6. “Carbohydrates in Woods and Pulps by Chromatographie 

Analysis,” by Albert Z. Conner, Hercules Powder Co., 

Wilmington, Del. 

“Purified Hardwood Pulps for Chemical Conversion. II. 

Prehydrolysis-Sulphate Pulps from Sweetgum,’”’ by F. A. 

Simmonds, J. 8S. Martin, and R. M. Kingsbury, Forest 

Products Laboratory, Madison, Wis. 


On 


“I 


ies :00 a.m. ater (West Ball Room) 
A.S. ie ete. & Whitney Co., Waterville, Me., 


6. 


Chairman | 
“Condensate Corrosion—Its Causes and Prevention,” by 
Seldon K. Adkins and Maurice F. Nielsen, National 
Aluminate Co., Chicago, Ill. 
“The Continuous Pr eparation and Application of Silica 
Sols in the Paper Industry,” by L. 4. Klinger, Consoli- 
dated Water Power & Paper Co., Wisconsin Rapids, Wis. 
“The Accelerated Biological Oxidation of Kraft Mill. 
Effluents,’ by Fred W. Bishop, Southland Paper Mills, | 
Lufkin, Tex. | 
“The Aerobic and Benthal Oxygen Demand of Paper 
Mill Waste Deposits,’ by Nicholas Lardieri, National 
Council for Stream Improvement, New York, N. Y. 
“Stream Pollutional Aspects of Mill Antiseptics,”’ by 
W. M. Van Horn, Institute of Paper Chemistry, Appleton, 
Wis. 
“The Biological Inactivation of Mercurials by Pulps,” by 
B. F. Shema, Institute of Paper Chemistry, Appleton, 
Wis. 


9:00 a.m. Alkaline Pulping (Room B-C) 
Frup W. Brsnop, Southland Paper Mills, Chairman, and B. F. | 


Me 


if 


i) 


Or 


SHEMA, Institute of Paper Chemistry, Chairman : 
“The Effect of Alkaline Pulping on the Lignin of Eucalyp- 
tus regnans,” by J. W. T. Merewether, Australian Paper 
Manufacturers, Ltd., Melbourne, Australia. 

“Time Sludge Recovery in the Pulp Industry,” by 
W. Tock, Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

“A Theoretical Treatment of Liquor Handling in Con- 
tinuous Pulping,” by W. J. Nolan, University of Florida, 
Gainesville, Fla. 

“The Use of the Peabody Scrubber on Lime Kiln Stack 
Gases,”’ by Paul Mockridge, Peabody Eng. Corp., New 
York, N. Y. 

“The Effect of Bark in the Sulphate Pulping of Northern 
Oak Mixture,’ by K. I. Brown, Forest Products Lab- 
oratory, Madison, Wis. 

“Sereening of Sulphate Pulp,’ by Doyle Dykes, Macon 
Kraft Co., Macon, Ga. 


12:45 p.m. Testing (South Room) 
JAMES D’A. CuarK, Consultant, Longview, Wash., Chairman 


“The Interrelation of Fiber Length Distribution, Fiber 
Length Index, and Physical Characteristics of Hand 
Sheets,”’ by A. H. Nadelman, R. Schmut, D. J. Kraske, 
and R. I. Larson, Western Michigan College, Kalamazoo, 
Mich. 

“The Measurement of Wet Web Strength,” by L. M. Lyne 
and W. Gallay, E. B. Eddy Co., Hull, P. Q. 

“Studies in the Fundamentals of Wet Web Strength,” by 
L. M. Lyne, and W. Gallay. 

“The Development and Use of the Chapman Printing 
Smoothness Tester,” by 8. M. Chapman, Pulp and Paper 
Research Institute of Canada, G. R. Sears, Institute of 
Paper Chemistry, and D. N. Obenshain, West Virginia 
Pulp & Paper Co. 

“Development of Method for Measuring the Gloss of 
Very Glossy Paperboard,” by R.S. Hunter, Hunter As- 
sociates Laboratory, Falls Church, Va. 

“A Study of the Effects of Instrumental Variables on 
75° Specular Gloss,’ by L. W. Zabel, Kimberly-Clark 
Corp., Neenah, Wis., and W. A. Wink, Institute of Paper 
Chemistry, Appleton, Wis. 


12:45 p.m. Annual Luncheon (Grand Ball Room) 


Me 


2. 


GrorceE H. Prine in, Presiding 
Address by George Olmsted, Jr., President of S. D, 
Warren Co., Cumberland Mills, Me. 
Presentation of the TAPPI Medal to Gunnar W. E. 
Nicholson, Union Bag & Paper Corp., New York, N. Y., 
by K. O. Elderkin, Bowaters Southern Paper Corp., 
Calhoun, Tenn. 
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Now © 


, ... greater handling efficiency... 


¥ lower production costs... 


WET SODA ASH STORAGE SYSTEMS 


A number of manufacturers using soda ash in their operations 

are finding it profitable to store the material in solution 

or as a slurry. The wet systems provide greater ease 

of handling and substantial savings in installation and 
processing costs. In solution, a maximum of 3.3 pounds of soda 
ash per gallon of tank capacity may be stored; in slurry form, 
more than six pounds per gallon. 


Mathieson, a major producer of top-quality soda ash for over 
60 years, can offer you complete information and comprehensive 
technical service on soda ash handling and storage systems. 
Call your Mathieson representative or write today. 


MATHIESON CHEMICAL CORPORATION 


Mathieson Industrial Chemicals Division 


Baltimore 3, Maryland 


MATHIESON 


caustic soda « sodaash « chlorine « sulphur + bicarbonate of soda 
dry ice and carbonic gas * ammonia «+ sodiumnitrate + nitric acid 
a hydrazine products * sodium methylate + sodium chlorite +» hypochlorite 
a products + sulphuricacid + ethylene glycols and oxide * methanol 


—_* ; 2063 
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OUTLOOK FOR THE UNITED STATES PAPER 
INDUSTRY IN 1994 


LOUIS T. STEVENSON 


FOREWORD 

We present herewith another of our continuing dis- 
cussions of the paper industry, which we are undertaking 
to keep under constant observation. 

Our clients are aware that early this year we retained 
Dr. Louis T. Stevenson, until then Economist for the 
American Paper & Pulp Association and widely acquainted 
in the paper industry, to direct our efforts in the field. 

In this current analysis, Dr. Stevenson examines the 
current relationships between capacity and demand for 
the various segments of the industry and draws certain 
conclusions with regard to the outlook for next year. 


Tucker, Anthony & Co. 


Durtine the first part of World War II, the pulp 
and paper industry was listed as ‘nonessential’ by the 
War Production Board and its vital necessity to the 
war effort was only discovered by them when the war 
was half over. Then a sudden and major backtrack 
was necessary. The National Production Authority 
avoided that pitfall and put pulp and paper in the 
essential list, at the outset of the Korean crisis. Many 
Certificates of Necessity were granted to firms in and 
out of the paper industry to increase paper and pulp- 
making capacity. A program for industry capacity to 
be reached by 1955 was set up by National Production 
Authority. Targets of capacities to be reached by that 
date were, after delay and considerable dispute between 
the industry advisory committee and National Produc- 
tion Authority staff, adopted for most of the major 
grades of paper and pulp. 

Practically all of these programs excepting that for 
newsprint capacity in the United States have been im- 
plemented by construction either already completed or 
now under way. Newsprint capacity after falling to 
the very low level of 823,000 tons annually in 1947 is 
scheduled for a 59% increase from that level by 1954. 
That still does not satisfy the National Production 
Authority program which obviously was designed to 
lessen the present United States dependence upon 
Canadian newsprint which now supplies about 80% of 
United States consumption. 

The reasonableness of the National Production 
Authority program will not be discussed herein. It is 
mentioned only as one of the contributing reasons for 
the present situation. Almost every industry in the 
United States was affected by the Certificates of 
Necessity programs set up by the National Production 
Authority and the Defense Production Administration. 


Louis T. Strvenson, Economist, Tucker, Anthony & Co., New York, N. Y. 


_Copyright 1953 by Tucker, Anthony & Co., 120 Broadway, New York 5, 
N.Y. Used by permission. 
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The paper industry was so organized through its: 
trade ‘associations as to be able to cooperate with the: 
Washington authorities to keep the program fairly close: 
to the realities of the situation. 

However, most all of that is history and we must now) 
face the present and the future. The present problems: 
are: What is the present capacity? How much of it is: 
employed? How much more will be added by Jan. 1,, 
1955? What are the probabilities for the employment! 
of the 1954 capacity next year? These are questions to) 
which answers are needed. 


PRESENT CAPACITIES AND PRODUCTION RATIOS 


Present papermaking capacity divides itself roughly ’ 
at 13'/, million tons of paper and 15 million tons of! 
board annually. The following breakdown gives the: 
detail for the year 1953 in thousands of tons annually. 


Annual capacity® | 
(1000 tons) 


Paper 
Book and ground wood S008 
Fine 1,365 
Wrapping and specialty 4,421 
Tissue 1,464 
Absorbent 118 
Newsprint 1,093 
Building paper 1,389 
Total paper 13,427 

Board 
Building board 1,560 
Paperboard 13,561 
Total board 15,121 
Total paper and board 28,548 


@ Souree: APPA Survey, July, 1953. 


These capacities include planned increases to be 
brought in during the calendar year 1953. 

Estimates of production for the year, based on 9 
months actual (when applied against these capacities), 
yield the following production ratios (percentages of 
employment of capacity) : 


Printing PADESLS: hs... oe ee ee 99% 
Pine papers... Sack. 2 eee eee 923/,% 
Wrapping ancuspecial bya. 87% 
Tissue; mcluding sanitary. .s=...- eee 100% 

Subtotal. .-> 05 caer. 3 < one 931 
Newsprintasca Jatt. 4) preteen 7 ete 96% i 
PaperbOarda.cs.3 een eae ee ee 92% 

Building papers and boards................ 96% 
Total paperand  boarde: see eee 93% 


® “Coarse papers’’ including absorbent, 
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[wo alloys are SMITHlined in a single digester 


for both liquor and vapor corrosion problems 


will provide protection 
for Alaska’s first pulp mill 
at Ketchikan 


An unparalleled research and testing 
program which A. O. Smith metal- 
lurgical engineers have been and are 
conducting with the paper industry, 
now provides reliable corrosion-rate 
data on alloy digester materials. With 
corrosive attack differing in the vapor 
area of the dome of sulphite digesters 
from that on areas in contact with 
the liquor, the most satisfactory and 
economical answer was to provide 


the alloy most suitable for each cor- 
rosive attack. 


Here the flexibility of the exclusive 
SMITHlining process excels. With 
it, two different types of alloy lining 
are resistance spotwelded to the 
carbon steel backing of the digester. 
For example, digesters being fabri- 
cated for Ketchikan Pulp Company, 
Alaska’s first pulp mill, will have type 
316L (.03% maximum carbon) stain- 
less lining in the area in contact with 
the liquor, but Hastelloy alloy F* as 
lining in the vapor area of the dome. 


Six 17’ by 58’ digesters for Ketchikan 
are being fabricated and lined as 
described. They will produce pulp by 
the Magnesium Bisulphite (MgO) 
process. After they have been in 
service, two periodic inspections by 
A.O. Smith metallurgists will be 
made with mill personnel who will 
learn how to make future inspections 
and evaluate conditions correctly. 
This is a service we render to satisfy 
ourselves as well as our customers on 
the performance of digesters we supply. 


*Registered trade name of Haynes Stellite Com- 
pany, a Division of Union Carbide & Carbon Corp. 


Inspecting the type 316L (.03% maximum 
carbon) lining of the digester cone. 


Beecting the type 31 6L (.03¢ % maximum May we assist you on your next vessel problem ? 
trbon) lining in a shell course of the ; : 


gester. 


VESSELS »« HEAT EXCHANGERS 
Milwaukee e Houston 


International Division: Mi! waukee 1, Wisconsin, U.S.A, 


Licensee in Canada: John Inglis Co., Ltd. 
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PAPER AND BOARD 


Capacity 


\ 


Production 


1920 1930 1940 1950 


These check, for the grades covered in them, with the 
weekly production ratios of the National Paperboard 
Association and the American Paper and Pulp Associa- 
tion after allowance for the differences in the methods of 
computation in each case. 

The two low ratios in the group are in wrapping and 
specialty (at 87%) and paperboard (at 92%). These 
two groups have had heavy increases in capacity in 
1953. Wrapping and specialty capacity was increased 
by 12% and paperboard by 8% during the year. Both 
are fast-growing segments of the industry but the 
annual growth rate in each case is below the capacity 
increase in 1953. Under the circumstances, it would 
appear to be the part of wisdom for producers in the 
wrapping and specialty field to pause in their develop- 
ment of new capacity until the growth of sales had 
caught up with capacity. With an average annual 
growth of almost 41/,%, it will not take long. In the 
meantime, 87% operation still means average profits of 
about 15% on sales before taxes. 

The paperboard showing is little short of remarkable. 
The 8% capacity increases in 1953 will be practically 
a million tons annually. Despite this tremendous in- 
crease in tonnage, the judgments of the managements of 
paperboard mills have been vindicated by their produc- 
tion ratios this year. With a 92% ratio based upon 
tonnage production or 94% based upon machine widths, 
the paperboard group has been able to take care of its 
growing demand. In one recent week, the paperboard 
production ratio was 100%, showing that the capacity 
increase was fully justified. With a 3.1% capacity in- 
crease scheduled for 1954, a shortage of capacity is en- 
visaged if an average annual growth of 4% in consump- 
tion should be piled upon this year’s record. 

With the one exception of wrapping and specialty 
papers, all major segments of the industry are now 
operating well over 90% and the over-all average is 
93%. 

Even with this high level of operations, there are 
bound to be marginal mills in a competitive enterprise 
system; consequently, some mills are running below 
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| 
the average, while others are running above it. Td 
those running below the average there may seem to be 
“overcapacity” while those at and above this higl 
average are being pushed for delivery by their customer 
This may vary by grades and also by mills within 
erade. But a steady average operation of 93% 0 
capacity is certainly good business in the paper industr 
and is far from a condition of “overcapacity.” | 

By way of comparison, the industry never reached ar 
annual production ratio above 85.7% from 1899 throug 
1940. The three high years were the boom years 01 
1917 at 82.9%: 1920 at 84.1%, and 1940 at 85.7% 
The 1929 ratio was 81.3%. All of these years wer¢ 
profitable years and there is good evidence in earning: 
reports already in for the first three quarters that this 
present year is being profitable. 


The fact that the industry is now consistently 
operating at higher ratios of production to capacity in 
dicates better control by managements over thesé 
ratios than in the past and a more prosperous Industry) 
The tremendous growth of the uses of paper has beer 
a contributing factor. 


OVERCAPACITY DEFINED 


It might be argued that if general business turns 
down next year, the consumption of paper will tur 
down and thus create overcapacity. That gets us int 
a question of semantics in the definition of overcapacity 
Overcapacity in the sense the term is used bere is 4 
capacity that substantially exceeds the highest de 
mand that can be expected. In this sense, it is not 
overcapacity when one is able to meet peak demands 
That is considered to be one of the normal functions e 
a manufacturer. 

Certainly the above record indicates that, realistical'y 
speaking, the paper industry is not overcapacity at the 
present demand level. 


CAPACITY INCREASES IN 1954 


Plans and programs for increases in capacity to be 
completed and installed by Jan. 1, 1955, are shown in the 
following table. 


Planned increases, Jan. 1, 1954, to Jan. 1, 1$308% 


Annual 
production capacity Increase 
(1000 tons) over 1958, ai 
Paper 
Book and groundwood 26 Oni, 
Fine 15 bel 
Wrapping and specialty 10 0.2 
Tissue 34 2a 
Absorbent on Py 
Newsprint 217 19.9 
Building a 
Total paper 302 
Board 
Building 40 225 
Paperboard 418 Bel 
Total board 458 
Total paper and board 760 PS 
@ Source: APPA July, 1953, Survey. 


Percentage-wise, these increases are negligible with 
the exception of newsprint with about 20% and paper- 
board with 3.1%. In every other segment, the average 
annual growth is more than double the above increases. 
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A LONG LINE OF DEPENDABLE CHEMICALS 
FOR THE PAPER INDUSTRY 


CHEMICALS_§ 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 


Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 


TAMOL N, TRITON, HYAMINE, RHOZYME, RHOPLEX, and UFORMITE 
ave trademarks, Reg. U. S. Pat. Off. and in principal foreign countries 


Rohm & Haas resins and chemicals are at 
work every day improving many different 
types of paper. A wide range of products from 
a single source assures reliable performance 
in each step from pulp to paper. Check off 
your needs and use the coupon for further 
details—without obligation, of course. 
5—UFORMITE. For both papers 
and pastes. Fast, easy to use, and economical. 
RHOPLEX. Aqueous dispersions of acrylic resins. 
—TAMOL N, 
used by paper makers for 20 years. Low in cost, high 
in performance. 
—HYDROSUL- 
FITES, for groundwood, kraft, and rag pulps. Sodium 
and zinc salts. 
—THE TRITON SERIES. 
Anionic, cationic, and non-ionic types, for increased 
absorbency, pigment dispersion, paper softening, 
defoaming, and felt washing. 
\ —HYAMINE BACTE- 
RICIDES AND GERMICIDES. Quaternary ammonium 
compounds, 
—RHOZYME. Diastatic enzymes 


for converting starch for tub-sizing or paper coating. 


ROHM & HAAS COMPANY, Resinous Products Division 
Washington Square, Philadelphia 5, Pa. 

Gentlemen: Please send me, without obligation, per- 
formance and technical data on the following: 

[] TAMOLN [] TRITON [(j HYDROSULFITES 
|] HYAMINE (] RHOZYME {_] RHOPLEX 
|] UFORMITE 


INDEXES OF CONSUMPTION AND PRODUCTION 


Index 


150 


PAPER (Exclusive of Newsprint and Building Poper) 


Consumption 
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50 
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Source. American Poper ond Pulp Association 


The newsprint increase in capacity is largely due to 
the Great Northern Paper Co.’s program and the mill 
now under construction by Bowaters Southern Paper 
Co. These increases loom large when compared with 
United States capacity but as a percentage of the 6 
million tons conswmed in this country, they run but a 
little over 3.6%. Neither company should find diffi- 
culty in selling the product. 

These programs, that will be completed during 1954, 
have been started and certainly cannot create an over- 
capacity as the industry is now operating. In the 
present rate of operations, tremendous capacity in- 
creases have already been absorbed. Since 1946, paper 
capacity has increased 28% and paperboard capacity by 
53%, with an average increase of 40% for the industry. 
All that tremendous increase has been absorbed in the 
current 93% of capacity operations of this year. 

The predictions of a recession by 1954 that have been 
put forth by many have evidently had the effect of 
slowing the expansion of the paper industry. What will 
happen if, on top of the present business, the industry 
should next year enjoy its average growth of about 
4.7%? The answer is plain—a tight supply situation 
in many grades of paper. 


CHARACTERISTICS OF THE DEMAND FOR PAPER 
AND BOARD 


With the exception of sanitary and afew other grades, 
paper and paperboard are commodities that are seldom 
purchased directly by consumers. They are indirect or 
“derived demand,” sales that are dependent upon the 
sale of other commodities, such as books, magazines, 
breakfast foods, soap, cement, radios, houses, cigarettes, 
etc. Asa result the paper industry is sometimes called 
a “service industry”’ for it is dependent for a large part 
of its volume upon the activities of other industries. 

However, observation for over 50 years shows clearly 
that the consumption of paper in the United States be- 
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Average 1947-1949= 100 


10¢ 


5¢ 


cause of the constant development of new uses, grows 
faster than population, faster than the gross national 
product, and that while this growth in consumption 
slows down with general business activity, it is a well- 
established fact that in the past, the bottom of each 
such slowdown has been higher than the next previous. 
one. The industry is undoubtedly a growth industry 
and this factor continues to operate. 


THE CHARTS OF PRODUCTION AND CONSUMPTIOS® | 


In any industry a major management problem is to 
keep production as close to consumption as possible ia: 
order to avoid inventory distortions and overproduc-- 
tion. 

The accompanying figures show indexes of produc-- 
tion and consumption for two of the major segments of | 
the paper industry—paperboard and paper excluding: 
newsprint and building paper. 

These charts show clearly the overbuying by’ 
customers at the beginning of World War II, the re-- 
action in 1942, the wartime stimulation of paperboard | 
production, and the War Production Board restriction | 
of paper production below consumption requirements. | 
The 1948-49 drop in consumption and the accompany- 
ing correctional drop in production are apparent in each 
chart. The sharp recovery of consumption in 1949 and 
rapid upswing of production were accentuated by the 
Korean boom. But production ran ahead of consump- 
tion and inventories were built up. The downward 
correction began in 1951 in paperboard, continuing, 
through two quarters of 1952. The downward paper 
correction occurred in early 1952. In the middle of that. 
year, consumption increased with production following 
it for both segments. However, in 1953, paper con- 
sumption has remained above production, whereas the 
paperboard production index has been above the con- 
sumption index since August, 1952, with seasonal dips 
below it in December, 1952, and July, 1953. 
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CHIPPER KNIVES 
rable blades for industry 


Many leading pulp mills make Heppenstall their stand- 
ard specification for chipper knives. Heppenstall’s record 
for durability provides such production advantages as: 


MORE CUTS BETWEEN GRINDS 
LESS OVERSIZE CHIPS 

LESS DOWN TIME 

LOWER OVERALL BLADE COST 


The reasons may be found in Heppenstall’s high stand- 
ards for the development and manufacture of chipper 
knives. Made from high quality, electric induction 
steels, these long-lasting knives are famous throughout 
the pulp producing industry. 

Make Heppenstall your standard specifications. 


Heppenstall 


The most dependable name in forgings 
PITTSBURGH 1, PENNSYLVANIA 


Sales offices in principal cities 


The past 14 years have been eventful ones for the 
world, this country, and the United States paper in- 
dustry. The major international events, particularly 
wars and rumors of war, are reflected in the behavior of 
these two charts. It is clear that war and threat of war 
stimulate buying of paper and board beyond the im- 
mediate needs for consumption and also that con- 
sumption has enjoyed a comparatively steady growth 
both during and after wars. The fears and emotions of 
buyers have resulted in scare buying that at times has 
caused the illusion of shortages which, without these 
fears, would not have existed in fact. These emo- 
tional factors prevailed in 1939, 1940, 1941, and part of 
1942 and from mid-1950 through the early part of 1951 
in paperboard and through the early part of 1952 in 
paper. The recovery of consumption later in 1952 set 
off an extremely sharp upswing in paperboard pro- 
duction and a slightly milder one in paper production. 


PRESENT POSITION OF THE INDUSTRY 


The present position of the industry as indicated by 
these charts may be briefly summarized as follows: 


1. There is at present no inventory accumulation in 
the channels of distribution for the paper grades. In- 
ventories have been brought down substantially since 
May, 1952. 


2. Since August, 1952, there has been some accumu- 
lation of inventories in the channels of distribution of 
paperboard. 


These statements are confirmed by direct informa- 
tion from the trade. 


LIMITATION OF THE INDEX OF CONSUMPTION 


The indexes of consumption shown in the charts are 
adjusted for long term growth factors and any sharp 
current change in these factors will not be immediately 
reflected. The likelihood of such distortion in these 
charts is not considered great because they are adjusted 
for growth factors through June, 1953. 


FORECAST FOR 1954 


On the basis of this analysis, what can be expected in 
1954? The indexes of consumption reached peaks in 
March, 1953 of 130 for paperboard and 125 for the paper 
index, with the production indexes running generally 
above consumption for paperboard and below it for 
paper. If past behavior in these consumption indexes 
should be followed, low points could be reached in 
March, 1954 of about 120 in paperboard and 116 in the 
paper index with the averages estimated for the year at 
about 126 for paperboard and 121 for paper. 


Inasmuch as paperboard production has been exceed- 
ing consumption in 1958, it is to be expected that it will 
drop below consumption in 1954. On this basis, the 
average monthly production index is estimated at 124 
for the year 1954. 


The reverse situation applies to the paper production 
index which is estimated at 123 for 1954 because its 
production has been below consumption in 1953. On 
these forecasts, the following summary is based assum- 
ing also that the building paper and board productions 
will approximate 1952 volumes, and United States news- 
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print will rise to 1,200,000 tons. In the final columns 
is shown, for comparison, the 1953 production ratios. 


—_ —F'orecast—1954 = 1953 
Capacity Production Production Productio 
(1000 tons) (1000 tons) ratio, % ratios, 9 
Paper 11,000 10,600 96 931/5 | 
Paperboard 14,000 11,600 83 92 | 
Newsprint 1,310 1,200 92 96 
Building paper 1,389 7 87 96 
Building board 1,600 § 2,600 e er 
Totals 29 , 299 26,000 89 93 


These forecasts are based on past experience with the 
index of consumption and represent the minimum that 
should be expected under normal peacetime conditions, 
They’ are here tabulated beside the correspondin 
estimates for 1953: ‘ 


| 

| 

Production forecasts 
millions of tons 


1953 1954 | 

- ~ 

Paper, ex-newsprint and building paper 10.2. 10°68) 
Paperboard 12.5 - elise 
Newsprint i Mel 1.2 
Building paper and board 2.8 2.6 
Total 26.6 26.0 

Ratio of production to capacity, % 93 89 


The production ratios of 983% for 1953 and 89% fori 
1954, the latter a probable minimum, clearly indicate: 
that there is no overexpansion of capacity in prospect! 
in the paper industry. Should a sharp upturn in orders. 
occur in 1954, the industry could be hard put to it to 
meet them. 


EFFECT ON EARNINGS 

Studies by the American Paper & Pulp Association 
indicate that there is a rough relationship between the 
production ratio and average earnings before taxes as a 
percentage of sales in the primary paper industry. 
Using the ratios established by these studies, the 
primary paper industry should expect average earnings 
before taxes as a per cent of sales for the year 1953 of 
about 18% and for the year 1954, of over 16%. 

It should be recognized that these 1954 forecasts are 
minimums. They indicate the probable effects of a 
recession which many individuals expect next vear. 
There are factors in the economy, such as lowered 
interest rates and a firming price level in primary 
markets, which are operating to check a recession. At 
present, the author’s belief is that the weight of evidence 
is against such a recession. If one should occur, the 
average earnings on sales before taxes should not drop 
below 16% for the primary paper manufacturing in- 
dustry. 


Of course, an outbreak of hostilities or other major 
international crisis could start at any time another up- 
swing which would tighten up the supply-demand 
position. Even the normal or average growth on top 
of this 1953 production could result in shortages in 
paperboard and many paper grades. These events, if 
they occur, would result in higher production ratios and 
higher profits before taxes. 
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trifugal and Rotory Positive Blowers and Exhausters 


APPI 


Air-handling specialists for 100 years 


Starting in 1854 with the invention of the 
Rotary Positive Blower by our founder, Francis 
M. Roots. our company’s services to industry 
were. tor many years, devoted exclusively to 


air-handling problems. 


{s industry developed new applications of 


gases for fuels and chemicals, it was a natural 
step tor us to move into this field because the 
general principles of moving and measuring air 
and gas are so closely similar. 


Thus. Roots-Connersville service has been 


widened to include seven basic types of equip- 
ment for handling gas or air. The most recent 


development has been the new Spiraxial 


Compressor, first marketed in 1953. 


Roors-(LoNNERSVILLE BLOWER 


A DIVISION OF DRESSER 
154 Maple Ave. ° 


Positive Displacement Meters 
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INDUSTRIES, 


Connersville, Indiana 


So, for a century we have been engaged ex- 
clusively as specialists in handling gas and air. 
That is our only business. We like to think 
that this is one of the important reasons why 
been so 


Roots-Connersville has 


widely accepted and has proved so satisfactory 


equipment 


in every industry where processing involves 
the movement of air or gas. 

The growth which we have experienced over 
100 years could not have been possible without 
the loyal support of our many thousands of 
customers. We thank them for this evidence of 
good will—and we offer the same high type of 
equipment and service to any industry that has 


a problem of moving gas or air. 


Reg. U.S. Pat. Off. 


INC. 


Inert Gas Generators © 


Gas Pumps @ 


Vacuum Pumps @ 


a 


Spiraxial Compressors 
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NEW! 
TWO MORE SOLVAY FIRST 


FOR THE PAPER INDUSTRY 


A new, practical, safe, low-cost method 
of producing chlorine dioxide 


A new, improved method of pulp bleaching 
with chlorine dioxide 


90 G.E. brightness or better with less than 1% 
chlorine dioxide | 


Exceptionally low dirt count 
Excellent pulp characteristics with no strength los 


Low chemical costs 


+ + + H+ 


Reduced pulp shrinkage 


Through Solvay’s exclusive new methods employing 
chlorine dioxide, pulp makers can obtain higher qua! 
ity, bleached, purified pulp with finer fibres... higher 
brightness ... better permanency of color ...no quality 


degradation—AT NO INCREASE IN COST! 


Now for the first time Solvay makes available to the 


industry a tested, proven method of producing chlorine 


dioxide economically and safely and an improved 
method of using chlorine dioxide in a bleach sequence: 


The efficiency and dependability of the new Solvay; 
methods have been tested and proved by the continuous 
production of thousands of tons of superior pulp. The 
results have exceeded original expectations—results that 
have not been obtainable heretofore! 


Both of Solvay’s methods, for which we have applied 
for patents, are available to the paper industry on a non- 
exclusive contract on a royalty-free basis. 


Chlorine dioxide ee of eee os Cabs If you would like to obtain details, we will be glad 
Acme, North Carolina, showing absorber ane ; ‘ ; 

reactor towers, steam jet refrigeration unit to send you basic PASS plans and detailed informa- 
and sodium chlorate and sulfuric acid tanks. tion. Solvay’s Technical Service will be available during 


design stages as well as during start-up and training 


periods. 
SOLVAY PROCESS DIVISION 


Soda Ash - Caustic Soda . Potassium Carbonate - Calcium Chloride 


Caustic Potash - Cleaning Compounds . Ammonium Bicarbonate Tt N 

Chlorine - Sodium Nitrite - Sodium Bicarbonate - Snowflake® Crystals APESED (CHEM CAL Cope CORR ate 

Para-dichlorobenzene . Monochlorobenzene - Ortho-dichlorohenzene 61 Broadway, New York 6, N. Y. 
Ammonium Chloride 
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HIGHER PICK 


AT 65% SOLIDS 


NADEX 350 | ~ 


MVLININIDNYIN VVEVAN 
4 


ENZYME CONVERSION = : 


% SOLDS OF COATING COLOR 


..for all coated stocks 


IADEX 350 —a special dextrin for coating. Gives a higher pick than enzyme 
onverted starches when used in high solids coatings. No matter what the stock. 


IADEX 350 need only be cooked. No need for expensive conversion equipment, 
nzymes, extra technician time. 


IADEX 350 can be cooked at 47% solids. There's more water available for pigment 
isoersions. Fewer formulating problems. 


ADEX 350 offers good sirength, adequate stability, high uniformity, and lower 
scosity characteristics for machine or off machine coating. 


For full information on NADEX 350 or on National's other coating dextrins or starch products write — 


tonal 
STARCH PRODUCTS 
270 Madison Avenue, New York 16, N. Y. 
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production increased 


up to 15 tons per day... 


_.. with W & T chlorination equipment 


A Southern mill had been having trouble with paper breaks attributable 

to the presence of slime in their white water. Despite continued efforts to control 
them slime breaks were running 60 to 80 per week, resulting in a 

time loss of 10 to 14 hours per week, and an average production loss of 

15 tons per day! It was then that the W&T man was called in. 

Where and how to apply the proper treatment was determined, the costly methods 
were discontinued, and W&T chlorination was installed. 


During the first 3 days of chlorination the mill recorded 
only 1 slime break and 2 minutes of lost time. 


During the next 3 days there were 4 breaks and 17 


minutes of lost time. 


During the next 25 days there were no breaks attrib- 


utable to slime! 


. . . Within a week there were no production losses caused by slime! 


Performance such as that is typical of what your W&T representative can do for you. 


If you have a production problem attributable to impure water, 


it would pay you to write or call him now. 


WALLACE & TIERNAN 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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Give Your Paper Better Wet Strength, 


Dry Tensile and Mullen Strength, 
Retention of Beater Additives with 


RCI BECKAMINE 


Creative Chemistry... 


in Progress 


APFPI 


P-682-35 


REICHHOLD CHEMICALS, INC. 


Your Partner 
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This urea-formaldehyde, cationic-type resin does 
more than give desired wet strength to your paper 
for toweling, bags, butcher and bread wraps, twist- 


ing tissues, boxboard liner, etc. 


It also increases dry tensile and Mullen strength 
and helps the paper to retain such beater additives 


as clay, rosin size and starch. 


In fact, when starch is used in tub sizing. 
BECKAMINE P-682-35 imparts still other advantages 
. aids in laying fuzz, improves scuff-resistance 


and waterproofs the starch. 


Apply this Reichhold resin either at the beater or 
after the refining operation to bleached and un- 
bleached kraft or sulfite, ground wood, rag or 
mixtures of these materials. Get the full facts by 


writing for Technical Bulletin P-2. 


525 NORTH BROADWAY, WHITE PLAINS, N.Y. 


Phenol 


Glycerine 

Phthalic Anhydride 
Maleic Anhydride 
Sodium Sulfate 


Sodium Sulfite 


Synthetic Resins 


Chemical Colors 


Keep Production 


by Keeping Down-Time 


.- With ( arpenter Stainless Tubing 


Evaporators and heaters take a beating in any mill] 
Steam and corrosive pulp liquors seek out and work! 
on any weak spots in tubes... break them down 
wherever they find pits, porosities or thin spots: 


That's why more and more manufacturers of equips 
ment for pulp and paper industries are specifyine 
Carpenter Stainless Tubing for processing equip: 
ment. They find that Carpenter gives them more 
than corrosion resistance—unexcelled adherence 
to specifications of finish, dimension and analysis 
and consistently uniform quality that gets equipmen: 
on the line faster—keeps it on longer. 


And there’s a bonus, too, that comes with usine 
Carpenter. When tube replacement is required-— 
the uniform wall thickness makes Carpenter Stain: 
less easier to roll in—eliminates the problems usualiy 
found when using “run-of-mi!l’’ stainless. 


There js a difference in stainless tubing—anc 
Carpenter makes that difference. Why not let u: 
help you keep production up—down-time down. Fo: 
your next stainless tubing, call your Carpente: 
representative. Ask him for engineering and design 
help in solving your tough tubing problems. Wher 
you call Carpenter, you'll find that: 

“One Call Does It All’ 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J 
Branch Offices: Atlanta Chicago Pittsburgh Houstor 
Newark San Francisco 


Export Dept.: The Carpenter Steel Co., Port Washington, N.¥ 
““CARSTEELCO’ 


OS i 
ON ray, 
s ey 
€ % 
fi 


STAINLESS TUBING & PIPE 


- guaranteed on every shipmen 
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DU PONT PIGMENT 


® WALL PAPER 
OT e COATED PAPER 

© FLINTED PAPERS 

© BEATER DYEING 


STANDARDIZED PIGMENTS TO MEET THE EXACTING 
REQUIREMENTS FOR PAPER COLORING 


1 Pe DU PONT LINE includes economical pigments of highest quality. There are 
colors for beater dyeing which have been especially processed for quick and thor- 
ough dispersion in water. They have better strength than the usual lakes for beater 
coloring. Use them for papers which must have good lightfastness. 

All these Du Pont pigments are standardized for properties important to their 
use in paper. They may be adapted to the most exacting requirements. 

You can get further information from your Du Pont salesman, or by writing to 
E. I. du Pont de Nemours & Co. (Inc.), Pigments Department, 1007 Market Street, 
Wilmington 98, Delaware. 


USE THESE DU PONT PIGMENTS FOR QUALITY PRODUCTION 


Chrome Yellow * Organic Yellow Lakes “ “Watchung” Red 
Pigment Green B—full strength and lakes e Molybdate Orange 
Dispersible ““Monastral’’ Blue and Green Lakes * Toluidine Red 


PTMA—Green and Red Lakes 


Better Things for B 


Weyerhauser Timber Company 


have installed their fourth Rice Barton pulp machines 
with Minton Vacuum Dryer. 
@ Increased tonnage per dryer 
@® Lower steam consumption 
® Less man hours per ton of pulp 
Three good reasons why a Rice Barton Mintonr 


Vacuum Dryer may fit into your pulp picture. | 


RICE BARTON CORPORATION 


Worcester, Massachusetts 
Paper Machine Builders Since 1837 


West Coast Distributor: Ray Smythe + + 501 Park Building > Portland, Oregon 


Courtesy 
Pusey & Jones Corp. 


. 
' 
N 


‘pom 4 


Courtesy Bagley & Sewall Co. 


Courtesy Beloit Iron Works 


TORRINGTON Spherical Roller Bearings 


---specified for the finest 


mM 


MG 


Some of the largest, fastest machine calenders are equipped with TORRINGTON 
Spherical Roller Bearings. 
Why? Because TORRINGTON Spherical Roller Bearings offer: 

@® Contact surfaces precision-ground from the finest of bearing-quality steels. 


@ Accurate geometrical conformity between races and rollers. 
@ Races and rollers heat treated according to the most advanced metallurgical 


procedures. 
@ Individual one-piece cage for each path of rollers; cages land-riding, cast 


of bronze, fully machined. 


@ Self-alignment. 
@ Straight or tapered bore—for shaft or adapter mounting. 


Specify TORRINGTON Spherical Roller Bearings for your own machine 
calenders...see for yourself why it pays. 


THE TORRINGTON COMPANY, South Bend 21, Ind. + Torrington, Conn. 


SPHERICAL 
TORRINGTON ‘our; BEARINGS 


e Cylindrical Roller »* Needle «¢ Ball «+ Needle Rollers 


pPherical Roller +» Tapered Roller 
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Karl R. Bendetsen 


No ONE with any experience in the field of public 
relations would tackle the subject you have asked me to 
discuss without considerable misgivings. Those of us 
who have given time to problems of a public relations 
nature in business and industry have had to learn by 
doing. Experience teaches us that there are no stock 
answers to problems in public relations. 

However, I welcome this opportunity to discuss this 
important subject with you and I will do my best to give 
you some views on what I consider to be the nature and 
purpose of public relations in business and industry. 
There never was a time when it was more important 
that the subject not only be understood and appreciated 
but that its principles be practiced. 

Any concept of public relations depends upon what 
we consider to be the function of business itself. Some 
years ago an industrial leader said that the function of 
business is to do a useful thing in an economical manner. 
We must today qualify this definition somewhat by 
adding a condition—and this is important—that useful 
service and economical operation must be understood 
and approved by the people who receive the benefits. 
It seems to me it would be more accurate therefore to 
say that business serves its basic function when it pro- 
vides people with goods and services they need in a 
manner that promotes the welfare of society as a whole 
within the frame work of the free enterprise system. 

Thus the first conclusion I would lay before you is 
that people expect more of business than the perform- 
ance of useful and economical services alone. People 
expect business to be a good citizen. They reserve the 
right to define what constitutes good citizenship. It is 
fundamental therefore that we recognize that there is 
no such thing as a private or a personal business enter- 
prise. All business is influenced by forces beyond its 
control. Consequently, anything business does in- 
volves some kind of a problem in public relations. 

Recognition of the political nature of the society in 
which we live has resulted in the adoption by repre- 
sentative business of what has been called the doctrine 


Karu R, Benpersen General Consultant and Assistant Division Manager 
(Texas Div.), Champion Paper and Fibre Co., Pasadena, Tex. 
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WHAT IS PUBLIC 


RELATIONS 


KARL R. BENDETSEN 


of enlightened self-interest. This holds that considera- 
tions-of public policy must ofttimes take precedence} 
over considerations of profit. This point of view looks} 
upon profit as the legitimate by-product of a sociallyy 
useful service efficiently performed. It recognizes that 
society will not long permit the continuance of 
business whose only justification is financial success. 

With these thoughts in mind it is pertinent tof 
remember that the social responsibilities of business ares 
defined by public opinion. No longer can business 
afford to rest its case solely upon customer satisfactions} 
measured in terms of price, quality, and service. It# 
must also prove its social and economical worthi} 
through the assumption of responsibility for the local,,} 
state, and national welfare. And it must be willing tot 
rest its case upon the full facts concerning itself madeg 
available to the people on the assumption that the: 
verdict of an informed citizenry is conclusive and sound. 

So much for a few generalizations. Perhaps it woule} 
be helpful if we were to take a look at some examples ot} 
what some have commonly described as public relations. 
If we can agree on what is not public relations as af 
function we can better understand what the function} 
really is. 

Fortune Magazine not long ago published a list of 4 
broad .range of activities which people commonly in-- 
clude, describe, or think of as public relations. I willl 
quote from this article: 

“Somebody called it public relations at work 


—when Samuel Insull facing trial was coached by” 
Steve Hannagan to live in a second rate hotel! 
and ride on buses. | 

—when Beechnut through Bernays got doctors to) 
advocate big breakfasts knowing that the result & 
would be more bacon sold. 

—when society leaders, previously ‘convinced’ by 
Bernays came out with the statement that ay 
woman should take at least three dresses on the > 
most informal weekend and the luggage in-- 
dustry as per plan began to sell more bags. 

—when President Hoover, Thomas Edison, anil 
Henry Ford under Bernays’ guidance gathered | 
at Dearborn to celebrate Lights’ Modern Jubilee } 
and the first lamp appeared on a commemorative } 
postage stamp. 

—when you noticed that the truck blocking your} 
way had written on its rear ‘Our drivers are in-| 
structed to give you the courtesy of the road.’ 

—when the railroad dining car gave you a cup of 
black coffee free for breakfast. 
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WEARING RING DESIGN 
Cuts Fan Pump Costs 


Adjustable clearance keeps 
efficiency high 


Radial opening eliminates 
damage from jamming 


Here’s How It Works 


Clearance between the wearing ring and the impeller 
can be adjusted by simply removing the locking pin, 
turning the threaded inner ring until the correct clear- 
ance is established and resetting the locking pin. In 
addition to keeping efficiency high, small clearances 
also tend to.exclude solid materials and reduce clog- 
ging problems. 

With ordinary wearing rings, solid material between 
ring and impeller may deflect the shaft or cause the 
impeller to seize. With Allis-Chalmers wearing rings 
with radial clearance, solid materials between rings 
simply increase the load on the thrust bearing slightly 
and wear themselves free. 


Applied... 
Serviced... 
by Allis-Chalmers Authorized Distributors, 
Certified Service Shops and Sales Offices 

throughout the country, 
For more information on Allis-Chalmers 
pumps for paper mills, call your nearby 
Allis-Chalmers Authorized Distributor or 


MOTORS — ‘2 to 


"4 OU CAN GET HELP on all your stock 
25,000 hp and up, 


handling problems from an Allis- 
Chalmers pump engineer, And Allis-Chal- 


mers can supply the complete pumping 
unit — pump, motor, drive and control — 
all of coordinated design and manufacture 
... assembled and ready to install. 


representative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for centri- 
fugal pump Bulletins 08B6146, 52B7112 


and 52B7839. A-3972 


Texrope and Vari-Pitch are Allis-Chalmers trademarks, 


ALLIS-CHALMERS 


iA PPT 


January 1954 Vol. 37, No. 1 


magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE V-belts in 
all sizes and sections, 
standard and Vari- 
Pitch sheaves, speed 
changers. 


| 
| 
| 
| 
| 
| CONTROL — Manual, 
| 
| 
| 
| 
4 


| 
| 

| 

| 

| 

| 

| 

All types. | 
Ta | 
| 

| 

| 

| 

| 

| 
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—when the Metropolitan Life Insurance Co. told 
you in its advertisements how to take care of your 
health and thereby made you not only a friend 
but a better risk.”’ 


In my opinion none of these examples should be 
classed as public relations. To be sure they were all 
fine ideas—they sold more luggage and bacon; perhaps 
caused some people to prefer one railroad over another 
one; may have softened Mr. Insull’s legal difficulty, but 
they were essentially promotional. They were publicity 
stunts aimed at influencing Mr. and Mrs. Jones as 
customers rather than as citizens. 


Now one of the most important single things to 
realize in analyzing the nature and purpose of public 
relations or in dealing with the public relations problems 
of a business or an industry is to realize that the man in 
the street thinks one way as a customer and another 
way asa citizen. He may think X product is fine and 
buy it regularly. He may also think that X company 
who makes the product is antisocial and vote for a 
severe regulatory law that may cripple or destroy it. It 
is his thinking as a citizen which eventually becomes 
what is known as public opinion or sentiment. 


Therefore public relations is essentially the function 
of molding public opinion. Of this function Abraham 
Lincoln once wrote a perfect description: ‘Public 
sentiment is everything. With public sentiment 
nothing can fail; but without it, nothing can succeed. 
Consequently he who molds public sentiment goes 
deeper than he who enacts statutes or pronounces 
decisions.”’ But it is in the actual job of molding 
public opinion that the nature of public relations is so 
often misunderstood. Let’s consider some of these mis- 
understandings. 

First there is the notion that the public relations 
work is a philanthropic undertaking. Enthusiasts of 
this school of thought subscribe to a gospel of social up- 
lift which in their zeal they confuse with the practical 
job of helping business keep abreast. They operate 
on the theory that public relations is the job of dis- 
pensing charitable donations or something of the like. 

Probably one of the most common misconceptions of 
the public relations job is the ballyhoo concept. Some 
people think it means an attempt to create mass 
hypnotism, intellectual jujitsu. Others think it is high- 
pressure salesmanship, that it is the work of a publicity 
agent. It is unfortunate that public relations is 
thought of by so many people as a publicity job and its 
effectiveness judged by the amount of free newspaper 
space. This shallow, superficial treatment of symp- 
toms rather than the cause is the ballyhoo style 
and while it may make a spectacular showing it is un- 
sound and mistaken and can be dangerous. Good 
public relations may often involve knowing when to be 
silent as well as knowing what to say and when to say it. 

Another misconception is the habit of thinking that 
there is a general public, or to put it another way, the 
failure to recognize what constitutes the public. 
Actually there is no general public. There are many 
publics, each differing in interest and attitude from the 
others. Let me be more specific. Business carries on 
its relations with employees, customers, stockholders, 
suppliers, landlords, bankers, transportation companies, 
competitors, government, community groups, and many 
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others. These groups are made up: of people or inf 
dividuals whose thoughts and feelings are not subject t} 
classification except as they are touched by the elemenj 
of personal interest. Some have called it the element of 
pocketbook interest. The task of business, as I see it} 
is to know all the groups of people with whom it deallf i] 
and to study these individual group interests and tif, 
survey their opinions as individuals. No_ sing] t 
program can be planned to serve effectively the interes 
of all groups. Special consideration must be given te | 
each of the many publics in whose hands the ultimat f 
fate of business rests. Public relations is therefor 
primarily human relations. 

Practically every industrial group has an opposition} 
with which it struggles for the balance of power in publid 
opinion. The balance of power is represented by tha 
section of the public which happens to have no personaif, 
interest in either side. This disinterested public mus4 
be influenced primarily by minority groups and organizq 
ing such groups into effective friends requires the} 
maintenance of successful relations with the elements oif 
which it is composed. | 

One of the most important of all misconceptions i:f 
that of viewing the public relations aspect of a busines4 
or industry as something extra or outside of the regulaajy 
operation of the business. Whatever is done in thal 
name of public relations can be no more effective thar} 
the philosophy of the management itself. This mean ! 
that sound public relations must begin at the top where}e 
policies are made. 

Not long ago a widely respected public relations} 
adviser said that American business had passed througt} 
four distinct periods of growth and was now entering} 
the fifth. In his opinion the first phase was that of the} 
production man, that is, it was the era of the builder anc 
inventor who knew how to produce something that 
people could use. He said that the second stage was 
that of the financier who brought together the collective 
capital which was required to enable industry to grow.) 
The third stage was the era of governmental regulatioz 
through the Sherman and Clayton Acts which after the 
turn of the century were passed to insure continued 
operation of industry in the public interest. Th 
fourth stage was the one that brought salesmen intcé 
ascendancy. This he said was the era of spreading? 
markets and intense competition. In commenting oni 
the fifth stage he had this to say and I quote: “I affirm 
with confidence that tomorrow belongs to the man w 
thinks in terms of the public—the public embraces his: 
employees, his stockholders, his customers, his neigh- 
bors surrounding his factories, often the national body; 
politic—and his government. These are the groups: 
that are going to take a lot of pleasing in the years thati 
are Just around the corner. These are the publics about! 
whose relations to industry modern business leadershipt 
is giving the most intense thought.”’ | 


Public relations is basically simple and easily attain- 
able but as with most things that are basically simple it# 
has been elusive to many and subject to a wide variety! 
of interpretations. A good measure of the soundness 
of the public relations function is its survival despite! 
the many crimes which have been committed in its 
name. For the term has been used to cover everything! 
from circus press-agentry to the manipulation oft 
Capitol Hill lobbies, and as I have said, it is most com- 
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monly confused with propaganda, promotion, and plain 
ballyhoo. 

Much of the confusion that has surrounded the term 
public relations arises from the tendency of many 
people, including some so-called professionals in the 
field, to identify the operation or evaluate it in terms of 
the tools sometimes, but not always, employed. Thus 
to some groups we find the clearest reason why it has 
meant publicity. Others profoundly discuss public 
relations in terms of institutional advertising. True a 
public relations program may utilize both of these and 
properly so. 

Then we have a large group of wishful thinkers. 
Many of these have top positions in management. 
They are the boys who regard the business of public 
relations as some kind of witchcraft. Whenever they 
are confronted with a bad situation with the public 
(or as we recall, a special part of the public) or with its 
employees they send out hopefully in search of this 
modern witch doctor who is supposed to smooth out the 
difficulty with the aid of some mumbo jumbo and a few 
facile publicity stunts. This fellow then wants to sit 
back blissfully in the soft embrace of the more abundant 
life. 

Public relations is a philosophy of management, a 
fundamental attitude of mind. It must originate at 
the top where policies are made, for upon these policies 
will hinge the success or failure of the program. No 
amount of clever manipulation will compensate for any 
basic error here. 

These policies must be based upon enlightened self- 
interest, upon a complete understanding by manage- 
ment of the exact nature of its problems and of the 
corrective measures that should be employed if policies 
and practices are in conflict with the public opinion. 
There must exist» on the part of top executives a 
willingness to accept cold facts about their businesses 
and their conduct, however distasteful. 

Actually I don’t think there has been enough frank 
talk about the purposes of public relations with rela- 
tion to business and industry. A good many discus- 
sions I have read have used such phrases as “reselling 
business to the public’”’ and ‘developing an operating 
philosophy which recognizes the social responsibilities 
of business’? or “making people want to do business 
with you.” 

Such generalities are partially correct. But they do 
not tell the whole story and tend to cloud the issue and 
confuse many practical businessmen who are intelli- 
gently searching for an understanding of public relations 
and how it might be used in their operations. 

Successful public relations in practice is a competitive 
weapon. It is used both defensively and offensively 
to protect and to improve positions. Some programs 
are aimed at furthering the interests of an individual 
company; others at furthering the interest of industrial 
groups and still others are joint programs combining 
several industrial groups such as the National Associa- 
tion of Manufacturers which undertakes to act in the 
interest of the business community as a whole. 

I place emphasis on the element of competition be- 
cause it brings public relations down to earth and 
illustrates its role as a necessary and useful part of a 
profit system. The railroads and the trucking interests 
are competing for public opinion on many fronts. The 
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temperament, stubbornness, and all the other hum 


chain stores and the wholesalers have been engaged f¢ 
many years in a bitter battle which has been responsib 
for several of the major public relations operations in th 
country. The privately owned utilities have estak 
lished public relations programs as a defense agains 
the activities of the minority pressure groups for publ. 
ownership. The automobile and telephone companie 
were among the first to recognize public relations as at 
inherent operating function because their size alor 
made them highly vulnerable in competing with tk 
politician for the confidence of the public. In ever 
case there is a fundamental defense of capital, profi 
or rights against competitive business or ideologics 
pressure groups who are offensively campaigning 
Thus it is easy to see why as we said earlier the 
business competition is no longer confined to t 

simple factors of price, quality, and service for t 

patronage of John Doe as customer. The fourt, 
factor has been added. It involves the competition ¢ 
opposing public relations programs for the favorab 
public opinion of John Doe, not as a customer but as } 
citizen. 

This is a big subject and one which cannot be ada 
quately dealt with in the brief time allotted tome. T 
best I can do and what I have tried to do is to give yor 
some highlights. Public relations is not just a job in| 
special public relations office or department. It is pa 
of the job of everybody from president to office b 
and of everything that is done from a determinati 
of executive policy to pushing your end product inti 
the railroad car. It requires continuing effort. T 
several publics of which the general public is made u 
are unpredictable enough but the problem becomes t 
more complicated when it is recalled that the public - 
not the only unpredictable factor. Top manageme 
and top executives also are given to moods, fits « 


failings. Public relations practitioners often agree tha 
their toughest problems are encountered in trying t 
convince top management that the public often see 
things differently from the perspective of top manage 
ment. Public relations is a function which cannot 

delegated. It is the practice, the duty, and the respor 
sibility of everyone in the organization from the top ti 
the bottom. 


It must rest upon getting the facts—knowing whe 
the problems are. Increasingly today, opinion r 
search, and these are the facts I am talking about, ‘ 
becoming an indispensable tool of public relatian, 
You might say that the public relations problem alwa 
breaks down into two parts. The ‘‘what is it?” pat 
and the “what to do about it?’ part. There is nt 
substitute for fact-finding. It is the base of the whoh 
function. Ifa public relations adviser is to offer wis: 
counsel he must know the reasons behind his ever: 
move. I like to refer to the lines of Rudyard Kipling 


“T have six honest serving-men 

(They taught me all I knew); 

Their names are What and Why and When 
And How and Where and Who.” 


Let us consider still another aspect of our probleni 
There is of course no substitute for being right. Bu 
oddly this alone is not enough. You must not only h 
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the of your fourdrinier board 


Bd Kelgin in your sizing formulations will increase densometer of 
Fourdrinier paper and paperboard without adverse effect on other paper 
qualities. 1. Improved smoothness and finish 
2. More uniform printing surfaces 3. Greater wax, oil and varnish 
resistance 4. Control of porosity 


measure the difference... 


and 


products of 


company 

31 NASSAU STREET 
NEW YORK 5, N.Y. 

20 N. WACKER DRIVE 
CHICAGO 6, ILL. 

530 W. SIXTH STREET 
LOS ANGELES 14, CALII. 


CABLE ADDRESS 
KELCOALGIN —- NEW YORK 


Picture of veka ¢ Bomeanstier 
Courtvay of Ww, hd, @. Gurley . 
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right; you must also seem to be right. The law of 
cause and effect has never been repealed and never will 
be. Ifa business or a person is wrong in his conduct he 
will not escape an ultimate penalty no matter how much 
eftort is devoted to arguing the point or plain deception. 
On the other hand, if a business or an individual is right 
in its conduct it will still have a rough time if it does 
not seem to be right—if it is misunderstood. There- 
fore, an important aspect of the public relations 
responsibility any organization bears—and hence which 
each of you bears as members of your respective 
organizations—is to determine the facts: what does the 
public think of you? You may be right but do people 
or interested groups think so? If not, you had better 
act to explain yourself and clarify the matter. 

In this connection, all of us have heard others com- 
plain of unfair treatment at the hands of the press or 
the radio. Such people are overdue in a much-needed 
diagnosis of themselves. For the most part I know of 
no group who are more anxious, ready, and willing to 
cooperate in helping you get the facts before the public 
in an understandable way. They ask only that you do 
your part in making it possible for them to perform this 
service. They can’t read your mind and if you force 
them to guess at the facts it is your fault and not theirs. 
Although I am new in this area I am sure that I accu- 
rately record Champion’s experience when I tell you 
that it has had the finest cooperation from newspapers, 
periodicals, and members of the working press and radio 
throughout the areas of Texas in which Champion 
operates. 

The community in which you operate should be of 
paramount concern. There is no place where anyone 
is either so much liked or disliked as where he lives. 
Employees, townspeople, tradesmen observe what goes 
on. They exchange views on the street corner, at 
social events, at meetings, at lodge. No eompany can 
get away from the opinion folks hold in its hometown or 
wherever it operates. This requires close understand- 
ing and accord between management and its community 
or communities as well as between employer and em- 
ployee. 

Another phase of the task is to convince yourselves, 
your colleagues, your superiors, and your subordinates 
that they have to sell business as well as its products and 
that accomplishing one will help to accomplish the 
other. This has to do with what things the public 
expects an industry to do besides simply producing and 
distributing goods. You can recall the time when 
about all a corporation had to do was to pay dividends 
regularly and publish a stereotyped annual report. 
Today this doesn’t even get by with its own stock- 
holders. And if stockholder confidence is not main- 
tained they will not maintain their investments. With- 
out that no enterprise can succeed or live. 

Let’s put the matter in its broader sense still another 
way. Anyone who does business with the public is in 
public business. No matter who owns the business it is 
subject to regulation by the public in many ways. 
There are a great variety of laws applicable to almost 
every business. They cover matters dealing with 
incorporation, with the sale of stock, with borrowing, 
with partnerships, with individuals, with fair trade 
practices, with fair labor practices, and the like. There 
are various forms of additional public supervision such 
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as the giving or withholding of patronage. What th 
all gets down to is that the public really lays down tl 
rules for business partially in laws and partially in publ 
opinion which at any time may be made into law. TI 
ereat problem is to find a middle ground in which tl 
vital and essential initiative and drive of private ent 

prise can be preserved while at the same time tl 
abuses of power on the part of strongly entrenche 
groups, whether industrial, agricultural, or labor ce 
be prevented. 

Each of us has an important stake in colleagues’ ar 
competitors’ acts. A member of the business cor 
munity through his conduct or misconduct can poise 
the pond in which we all must fish. The trade ar 
professional association movement is closely related — 
this. aspect of the problem. Such associations ce 
provide useful vehicles for a certain phase of any sour 
public relations program. Their purposes must ] 
public service leadership. It must know what t 
common problems of the business with which it 
associated are. It must be able to explain them. 
must help develop good honest rules of citizenshi| 
recognize the civic problems of the various communitié 
After all, being respected by our neighbors, being a go 
American is public relations in action. 

I am sure we can agree that this is self-evident: th: 
the public relations of any institution can be describ 
as the sum of all the impressions made by the institutid 
itself and of the various persons connected with it. TF 
appearance, the action, the speech, and the writings 
every person associated with a given enterprise co! 
tribute toward the general impression of that busines 
Any adverse opinion created, whether it be by the pres 
dent or by the switchboard operator, may have f 
reaching effects. The real instruments of good pub 
relations are people. , 

In conclusion, public relations in industry as in {i 
is a function inherent in and inseparable from eve 
aspect of everyday life, whether the life is an & 
dividual’s, a partnership’s, or a corporation’s. It 
neither a substitute nor is it a thing apart. If yo 
actions are such as to make people have confidene 
in you, then you can say your public relations a: 
good. If your actions or words lead to lack of con 
fidence in you, then your public relations are bad. It 
about that simple to state. 


Presented at the Seventh Alkaline Pulping Conference of the Technical Ass 
ciation of the Pulp and Paper Industry, Houston, Tex., Nov. 18, 1953. | 
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to meet the new NEMA stand 
I andards, 
but a completely redesigned motor line 


__ the concentrated utilization of over 50 years of engineering and development 
yrings you this new concept in motors. 


Please turn the page... 


PLeteas CRON aoe 
standard and special motor applications 


’ 


TREBLE EDD eh aa 


New L. A. Fan-cooled and Explosion-proof Motor 4 New L. A. Open Drip-proof Mot# 


From over 50 years of motor building experience and 


many famous firsts including 


comes the SE Line 


Here’s the motor that’s entirely new through and through, with the new L.A. line. See how these new motors can provide 


such features as new modern styling...improved ventilation more power in a smaller package for your product or plant 


... greater protection...new conduit box arrangement ... with the same high standards of Louis Allis performance, 
...new bearing construction...and more versatile mounting. temperature ratings, service factors and torques. Call 


Get the facts on the most up-to-date motors available— your Louis Allis Sales Engineer for the complete story. 


Special Note Louis Allis motors, built to the same 


high standards of quality and performance in the old NEMA standard frame sizes, will still be 
available if you require them for interchangeability or replacement. 


7 MTL WeASU KEES TW ieey ete nee 


revents . (4, 


vs 
remature = //_ “| hee drainage mae 
sures batter | pee AY drying, speeds 
7 eae 
ssures better, / T/A y machine 
ZF, f ° 
rainage! // | aoe: ie operation! 


Je add a small amount of Celite* to faster drainage and drying which permits as 


the furnish of your board machines, and much asa 10% increase in machine speeds. 


JOHNS-MANVILLE 


PRODUCTS 


you'll find that formation troubles disap- 
pear...and production is stepped up. 


Here’s how Celite works: During forma- 
tion, Celite’s porous, irregularly shaped 
particles help keep the fibres more uni- 
formly dispersed—thus preventing prema- 
ture agglomeration. This provides better 
channels for the flow of water... gives the 
initial mat uniform drainage. The result is 


Why not ask a Celite field engineer to 
call and discuss the use of Celite in your 
mill? In addition to solving your forma- 
tion problems ... there are other ways in 
which Celite can help you produce better 
paper at lower cost. Just write to Johns- 
Manville, Box 60, New York 16, N. Y. In 
Canada write 199 Bay Street, Toronto 1, 
Ontario. 


*Celite is Johns-Manville’s registered trade mark 
for its diatomaceous silica products. 


Johns-Manville CELITE PRODUCTS 


January 1954 Vol. 37, No. 1 


FOR THE PAPER INDUSTRY 


Structures 


The smallest repair job 
receives careful attention... 


The largest construction job 
handled with highest efficiency 


All work — design, engineering, erection, 
maintenance — is performed by industry- 
famous teams of Stebbins specialists. All 
work is guaranteed. Stebbins service avail- 
able on quick notice anywhere in North 


America. 


Write for FREE copy of 
Bulletin A-153 


SINCE 1884.-- 2 
ron «sss Ss STEBBINS 
Design 


Installation Engineering and Manufacturing Company, Watertown, N. Y. 


and Servicing 
of Linings and _ STEBBINS ENGINEERING CORP. — TEXTILE TOWER, SEATTLE, WASH. 


Tile Tanks CANADIAN STEBBINS ENGR. & MFG. CO., LTD. — CASTLE BLDG., MONTREAL, CANADA 
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THERE’S AN 
ATLANTIC 


THE ATLANTIC REFINING COMPANY 
260 South Broad St., Phila. 1, Pa. 
Please send me information on the wax you recommend for use in 


the manufacture of: 


Fruit and vege- 
table coating 


Barrel linings Crayons L 
Bread wrappers 
Building papers 
Butcher’s paper tion coating _| Kraft bags 

| Candles Match wax 


C 
Candy wrappers [_] Fiber plates _| Milk bottle caps 
= 


[] Drinking cups 
at 


Electric insula- Kitchen rolls 


Fabric sizing 


Florist paper [| Milk cartons 


= 
e-| 
i] 
=! 
C] 
{-] Cartons, butter 


Cartons,frozenfood | | Fruit wrappers |_| Waterproofing 
Cartons, ice cream 
Chewing gum [_] Other use 

Name oe. - ¥S 3 a 

Firm — 2 aoe 

Street a & = 

City = s ___ State 

OVIDENCE, R. I. SYRACUSE, N.Y. READING, PA. 


) Hospital Trust Building Salina and Genesee Streets 


CHARLOTTE, N.C. 
1112 South Boulevard 


PITTSBURGH, PA. 
Chamber of Commerce Bldg. 
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First and Penn Avenues 


WAX FOR EVERY USE 


Packaged ice creams are today’s 


biggest sellers. And low-cost 
waxed cartons make them possible 


Three people are most interested in the quality of 
waxed paper products you turn out: you, your customer, 
and your competitor. And chances are, they'll all know it 
if you use anything but the one right wax for the job. 


That’s why your product can stand a better chance for 
success when you choose your wax from the broad Atlantic 
line. Because Atlantic waxes are fully refined waxes— 
available in a wide range of hardnesses and melting points. 
They’re thoroughly diversified, and one of them is just right 
for your needs ...to give you the exact results you want, 
and the greatest real economy. 

You can have delivery of Atlantic waxes in slabs, car- 
tons, pallets, in tank cars or bulk haulers. Get complete 
information by sending coupon...or contact one of the 
offices listed. 


TLANTI 


LUBRICANTS - WAXES 
PROCESS PRODUCTS 
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DORRCO DOINGS IN 1953 


The story of the blind men and the elephant is recalled 
by today’s outlook. One sees only the military strength 
behind the Iron Curtain, greatly enhanced by the free 
world’s blindness, and feels we should expect hell to come 
the next minute. 


Another, thinking back a few years, sees now great ad- 
vances in so many areas—no actual fighting in Korea, great 
physical and moral strength in our European allies, and 
evidences of internal breakdown in East Germany and 
other areas behind the Iron Curtain. 


We feel that education must be permeating slowly and 
that in time a reaction will take place. To those of us who 
are impatient I would recommend Henry Field’s fascinat- 
ing ‘The Track of Man” to learn how many of our 
problems reach back 5000 years. 


* % * 


NEW DEVELOPMENTS — Collaborating with our Associates in 
Holland, we have developed the application of the TM Dorr- 
Clone to the starch industry on a commercial scale. This new 
unit is also proving broadly successful in filtrate clarification 
and fine sizing of materials in the 2 to 20 micron range. 


The Aldrich System, consisting of an annular sand filter 
combined with a mechanical pre-treatment unit, provides com- 
plete water purification in a single machine. A new method of 
sludge thickening has been developed for sewage treatment 
which substantially reduces digestion capacity requirements. 


As a result of continuing efforts to increase the efficiency 
of the Dorr Continuous Recausticizing System, the Dorrco 
White Liquor Polishing Station was added to our line in 1953. 
It further clarifies the effluent of the White Liquor Clarifier 
by removing colloidal material which cannot be handled by 
gravity separation. 


WATER TREATMENT — Two 200 ft. pre-sedimentation Thick- 
eners were installed at Kansas City, Missouri, to remove 
turbidity from Missouri River water prior to conventional 
purification steps, and Dorrco Flocculators and Monorakes 
helped provide Dayton, Ohio with an economical new 96 MGD 
treatment plant. The trend first mentioned in 1952 of the 
mechanization of plants serving small communities continued 
again last year. 


SEWAGE AND INDUSTRIAL WASTE — Pennsylvania’s Clean 
Streams Program brought for Easton and Bethlehem two out- 
standing new sewage treatment plants employing Biofiltration 
and Multdigestion. The world’s largest Biofiltration plant, 
now under construction at Beaumont, Texas, will incorporate 
four 195 ft. dia. Dorrco Distributors. A large Dorrco d-i Sys- 
tem was ordered to clean up a copper, nickel and chrome plat- 
ing waste for one of America’s largest automobile producers. 


METALLURGICAL — At the Robena Mine of U. S. Steel Corpor- 
ation’s Coal Division, a 6” dia. DorrClone, equipped with the 
new Type CB abrasion resistant liner, showed only negligible 
wear after over 2300 operating hours on the line. On the 
Mesabi Range, the Dorr 4-Arm Torq Thickener found exten- 
sive application handling taconite mill tailings during the 
year, and noteworthy metallurgical orders included 16 HX 
Classifiers and 20 DorrClones for closed circuit grinding of 
copper ore and acid proof rake Classifiers for washing sandy 
pulp in a uranium extraction plant. 


FERTILIZER PLANT DESIGN — Evidence of continued interest in 
the fertilizer field is the design of a phosphoric acid plant for 
Norway and an ammonium phosphate plant for Japan. Engi- 
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neering initiated in 1952 was completed on a triple superphos 
phate plant in Florida for The Davison Chemical Corp., an¢ 
work continued on a large concentrated mixed granulater 
fertilizer plant for Missouri Farmers Association. Both ot 
these plants will go into operation in 1954. ; 


ABROAD — Once again our Associates overseas have had 4 
very prosperous year. A marked increase has been noted in} 
the number of South American and Near Eastern project 
handled by our European companies, and. to facilitate deli 
ery, we have instituted local manufacture of our equipment in 
Brazil. Among the many installations put into operation 0. 
under construction this year were a sewage treatment plant in 
India, a cyanide plant in Yugoslavia, two FluoSolids Systems 
to roast pyrite in South Africa, and a project involving the 
FluoSolids treatment and leaching of a copper-zinc concen, 
trate in Japan. 


FLUOSOLIDS — Two FluoSolids Systems went into operation ir 
the United States alone in 1953 producing SO. gas for the 
manufacture of a daily total of 600 tons of sulfuric acid by 
the contact process. FluoSolids Systems were in operation 0 
under construction by the end of the year for sulfite paper 
mills with a total capacity of three-quarters of a million tons 
of pulp per year; the roasting of zinc concentrates and subse 
quent electrowinning or retort smelting of about 100,000 tons 
of metal annually; the roasting of gold ores for the cyanide 
recovery of almost 25 million dollars worth of gold per year:; 
and sulfuric acid plants with an annual capacity of about one 
million tons of acid. Our work on fundamentals has continued! 
and many new applications of FluoSolids and FluoDry show 
great promise. 
* * * 

53 has been a year of change for us, worse in anticipa4 
tion than realization. It has brought our New York home 
and office within two blocks of each other, and of the 
Chemists’ Club, as well as also close to Grand Centrail 
trains to Connecticut. Our Westport home has seen grand 
and great-grandchildren visiting, a great Spring flood and! 
a drought in late Summer with a reparation-conscious buli- 
dozer used to catch a 12” trout. The latter may have in- 
spired a fishing trip airborne a hundred and fifty miles 
north of the Saguenay. 


The year has been generally one of closing ranks, better 
production facilities in Denver and Orillia, and continued 
improvement in internal operations. Major executive 
changes, consistent with our retirement plan, have gone 
through smoothly. 


Many visitors from our European staff have been wel- 
comed, and one executive from Amsterdam is here taking 
the Advanced Management Course at Harvard. 


We are preparing for our 50th Anniversary of the 
invention of the Dorr Classifier in July 1954. 


Wherever they are scattered, Dorrco staff, [ know, join 
in good wishes to all friends worldwide. 


Barry Place, Stamford, Conn. 
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BeaW 


RECOVERY UNITS 
SERVE 3 MILLS 


Since 1945, a succession of B&W Recovery 
Jnits have been installed in pulp mills of the 
Weyerhaeuser Timber Co. at Longview, Wash., 
nd Springfield, Oregon. Another is now in 
ervice at Everett, Wash., and is equipped 
vith a B&W Cyclone Evaporator. 


A 
pea inti amie 


eS 


= 
‘an 


Service satisfaction from the earlier B&W 
Jnits—their highly efficient chemical recov- 
ry, high steam production, and elimination 
yf routine lancing while operating at rated 
apacity—were a factor in Weyerhaeuser’s 
election of the two most recent B&W Black- 
iquor Recovery Units for installation at 
-ongview and Everett. First of these is the 
,00-ton unit illustrated; the Everett unit will 
lave a capacity of 350 tons. 


This repeat story at Weyerhaeuser is one 
nore indication of confidence based on serv- 
ce-proved experience . . . further support for 
he reputation B&W has established through 
rears of serving the pulp and paper industry 
vith efficient, modern recovery equipment. 
The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 
me N. Y. 


New 300-ton BGW Black-Liquor Recovery Unit 
ow in operation at the huge integrated wood-use 
enter of the Weyerhaeuser Timber Co., at Long- 
new, Washington 


GREEN LIQUOR 
DISSOLVING TANK 


2’: / BABCOCK 
& WILCOX 
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Haste need not 
mean waste! 


When paper was made by hand— in small 
deckles, the way the Chinese made it—papermaking was 
a slow process. To shake the deckle fast enough resulted 


in waste of furnish that slopped over and fell onto the floor 


With modern machines, haste does not mean waste, if the 


machine is equipped with the proper Hamilton felts. 


All Hamilton Felts—there are 300 different styles—are woven 
with plenty of open spaces between threads. The water 
flows through them almost as rapidly as it can be supplied, 
under pressure, from gravity headboxes or by suction headboxes. 
But the fibers cannot get through. They are caught by the 
long threads of the nap and removed by the metal shoes 
that scrape the surface of the felts or washed off by 
jets of clean water. Then the recovered fibers are returned 


to the wet end to be used over again. 


When your machine is equipped with the correct Hamilton 
Felts haste will not mean waste. The Hamilton Selling 


engineer who calls on you will tell you why. 


MIAMI WOOLEN MILLS 


Estatlished 1858 


SHULER & BENNINGHOFEN, HAMILTON, OHIC 
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Efforts to find screen plates with non-enlarging perfora- 
tions led to trial of thin-gauge Inconel by a Western 
manufacturer of book groundwood whose plates were 
corroding beyond use in less than 5 months. This is one 
of four original plates of .018” Inconel with .045” per- 
forations, photographed after more than 36 months of 
continuous use. The mill found “no ...measurable en- 
largement of the perforations...” 


Screen Plates 


Are replacements 


costing you T00 MUCH? 


“K’’ Monel doctor blades. The mirror-like appearance 
of the roll itself shows how well the “K” Monel doctor 
blade on this dryer protects the surface. Even when 
operated continuously, “K” Monel blades require a 
minimum of regrinding. Blade surfaces do not rust, and 
they resist roughening and damage from corrosive 
paper stocks, sours, cleaners and chemicals. 


Doctor Blades 


Monel winding wire is used over structural rods of 
cylinders, over drainage strips of drums, and as binding 
wire over wire cloth faces of filters. Available with a 
tensile strength as high as 140,000 psi, Monel wire can 
be wound on its own diameter without fracture. It pos- 
sesses high resistance to fatigue under corrosive condi- 
tions, gives from 2 to 15 times the service obtained from 
other materials. 


Winding Wire 


2 1 : . 
You can be sure of this. Frequent replacements always _ find the going rough. You can easily prove this. Just 
try a replacement part of Monel, “K” Monel or Inco- 


nel on machines that are hard hit by corrosion and 
wear. Then watch how they stand up! 


cost too much. 
For frequent replacements can be avoided. 


You find that out when you use Inco Nickel Alloys ate ee F 
like Monel®. “K”® Monel and Inconel®. They last If you’d like advice and help in picking the right 
i I : rae 
longer (and require less maintenance) because they metal for any corrosive pulp, paper or board mill job, 
ee eae abrasion and wear don’t hesitate to call on us. And remember, it is advisa- 
: ; 


: . bleto place equipment orders with your supplier well 
7 hree ways. Here’s P 
h And oye eae AT in advance of scheduled use. 
ow you figure it: 


On every replacement that you don’t have to make, 
your first saving is the price of materials. Then you 
save the entire cost of labor for installation. And your 
third saving is the value of production ordinarily lost 
during downtime. THE INTERNATIONAL NICKEL COMPANY, INC. 

Count your downtime for honing and grinding 67 Wall Street Ney Yors Naw 
doctor blades, too. That has to i. done Wee ies . 

er what blade material you use. but i N k All 
Ree longer between regrinds, and helps cut nco iC @ oys 
downtime to a minimum. Monel® * “R’“® Monel * “K’® Monel * “KR”® Monel * “S’’® Monel 


. - ® © Inconel “X”® * Inconel “W’® * Incoloy® 

s hang up excellent perform Inconel 
ze Ree aypate aiiketg ee ee, TERDE RARE Nimonic® Alloys * Nickel * Low Carbon Nickel * Duranickel® 
ance records on J 


Your local Distributor of Inco Nickel Alloys can 
give you the latest information on availability from 
warehouse and mill. We'll be glad to send you his 
address if you don’t have it handy. 


® 
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Efficient Exhaust and 


No Space 


UY yyy 


VY YWNlV 


Roof Installation 
of Paper Company Points 
Way to Savings in Many Industries 


Above are part of the ten 36” “Buffalo” Type “B’” Vane- 
axial Fans mounted in roof exhausts of West Virginia 
Pulp and Paper Co., Mechanicville, N. Y. Note how the 
fans fit in like a section of pipe. Their light weight ob- 
viates heavy, expensive mountings, and the fans waste 
no space. The steam comes from hoods from Nos. 
and 6 paper machines—and passes straight through the 
pipes and fans with absolute minimum resistance. (At 
right, note how motor is entirely removed from air 
stream.) Whenever YOU need fans for mounting in 
straight duct runs, you'll save money with “Buffalo”’ 
Vaneaxials. 


BUFFALO FORGE COMPANY 


528 BROADWAY 


Wasted 


YOURS! This Helpful 
Bulletin No. 3533-C! 
Describes “Buffalo” 

Axial Flow Fans and their 
uses. Write for your 

copy! 


FIRST 
FOR FANS 


BUFFALO, NEW YORK 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Sales Representatives in all Principal Cities 


VANEAXIALS 
Mounted in 
Vertical Exhausts 


“VENTILATING | AIR. CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 


FORCED DRAFT 


HEATING 


PRESSURE BLOWING 
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bright, clean, clear shades of very good fastness to light 


Uniform shades despite decided fluctuations in tray water pH. 


_ For bond, ledger, index, and cover papers 


y SAN” ee UR, ne ote eee 
oe PAR ERAS a Ste 2 


a a 
as 


™ 66 


si IR NMRA RN csi ; 
Fast Bond Blue GDX 
Brilliant Pure Yellow 6GS ExtraConc. = or 

Fast Bond Green NTGG 


ae ah ly ARERR ARR ARES HONE 


When an acid yellow is required, you can count 
on Brilliant Pure Yellow 6GS Extra Conc. 


Samples and circular available on request. 


- GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET : NEW YORK 14, NEW YORK 


NEW YORK: BOSTON + CHARLOTTE + CHATTANOOGA * CHICAGO 
PHILADELPHIA +: PORTLAND, ORE. = PROVIDENCE SAN FRANCISCO 


Improved Results count! And the results on this Jones Beating Unit, 
é a installed last year at the Taylor Fibre Company, Norristown, Pa., 
aper formation; 
: 7 
50% © “We are able to beat off stock of all grades in the 
0 saving new unit in one half the time it takes to achieve the same 


results in the old beater . . . a saving in 


are reported by their Paper Mill Superintendent, C. L. Horst. 


in horsepower 


horsepower of 50% per ton of stock. 


“As to the cutting action, the actual fibre length 
is much more uniform, which has had the effect of 


improved paper formation”. 


E . Remarkably simple to install — because it is 
delivered completely pre-assembled — the Jones 
t ‘ Beating Unit is available for either tub or 

| ‘ Multi-Beater applications. For details, ask your 


‘ Jones representative, or write us direct. 


iss 
§ 


E. D. JONES & SONS COMPANY 
PITTSFIELD, MASS. 
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Variation of Drying Rates of Individual Driers Through 
the Drier Section 


A. E. MONTGOMERY 


‘his is a report on TAPPI financed Project 66 (TAPPI 
tesearch Grant no. 21) which, for the first time, provides 
eliable information on the variation of drying rates 
hrough the drier section of paper and board machines 
inder varied conditions, and permits an intelligent deter- 
nination of the moisture content of the sheet at any 
oint in a proposed machine, and the actual quantitative 
listribution of evaporation along any drier section. The 
esults of the field tests are presented here in graphical 
orm. 


SEVERAL years ago, at the request of the Drying 
nd Ventilating Committee, the Technical Association 
Mf the Pulp and Paper Industry appropriated funds to 
nake possible the full-time employment for a brief 
yeriod of an engineer to visit several paper mills secur- 
ng drying data to allow study and analysis of the 
rariation in the drying rate as a sheet of paper pro- 
rresses through a drier section of a paper or board 
nachine. This was set up as TAPPI Project 66 and 
vas supported by TAPPI Research Grant no. 21 

Preliminary interim reports were ora!ly presented to 
TAPPI at an annual meeting in New York and in 
ectional meetings at Holyoke, Mass., and Appleton, 
Wis., and before the TAPPI Engineering Conference in 
‘incinnati, but due to the large amount of work in- 
rolved in dealing with the great mass of data no mem- 
yer of the committee has previously had the time to 
lraw up a complete formal report. During the past 
rear the Drying and Ventilating Committee* has been 
uccessful in preparing this report for publication. 


SCOPE OF FIELD WORK 


The field work was performed by E. L. Sawyer, who 
ecured data on 40 different drying tests from 35 dif- 
erent machines. These tests covered the following 
rrades : 


Three tests on glassine—25 lb. basis weight 

Six tests on writing papers ranging from 15-61 Ib. 

Five tests on tissue and absorbent papers from 91/2 to 16 Ib. 
basis weight 

Sixteen tests on board (including kraft board) of various classifi- 
cations from 0.009-30 Ib. to 0.048-155-lb. chip 


\. E. Montaomery, Past member, TAPPI Drying and Ventilating Com- 
nittee; Vice-President, J. O. Ross Engineering Corp., Chicago, Ill. 


* The membership of the Drying and Ventilating Committee consists of 
he following: 

Curt A. Young, Riegel Paper Corp., Chairman 

R. M. Cook, Midwest-Fulton Machine Co., Secretary 

M. L. Barker, Beckett Paper Corp. 

A. Cirrito, Lukens Steel Co. 

E. G. Drew, Drew Engineering Co. 

L. G. Janett, J. O. Ross Engineering Corp. 

J. M. McAlear, Mason-Nielan Regulator Co. 
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Two tests on book papers 
Thirteen on kraft, including kraft board 


NEED FOR TESTS AND THE INFORMATION DERIVED 
FROM THEM 


In past years the Drying Committee has published 
reliable data on the over-all drying rate of paper 
machines for virtually all classifications of paper, but 
there has been almost a complete lack of reliable in- 
formation on the variation in drying rate through the 
drier section. This information is needed if one must 
determine at what point in a drier section the sheet is 
to be expected to reach a given moisture content. Such 
information is desired for the proper location of a 
breaker stack, a coating section, or a size press. It is 
needed for the most intelligent design of a drainage 
system or a hood exhaust system. It was the purpose 
of these tests to make available such information. 


A common supposition had existed that the drying 
rate on a paper machine would start out low on the 
first driers, rise to a maximum, which might be constant 
through a large section of the machine, and then as the 
sheet approached dryness the drying rate would drop 
to a low value, but the point of falling drying rate was 
not well established. 


METHOD OF MAKING TESTS 


The main requirement of the tests was to secure 
accurate moisture samples from the sheet during its 
progress through the drier section. Todo this without 
interfering with production, or with a minimum inter- 
ference with production, constituted a problem the 
solution of which should be of general interest. 

With the machine running in a stable, regular man- 
ner, machine conditions were noted. Tin cans with air- 
tight covers were used as sample containers to prevent 
any loss or gain of moisture from the atmosphere. In 
preparing for a run these numbered cans, with covers 
loosened, were spotted out at the positions at which it 
was desired to sample the sheet. Sampling was done 
from the dry end working toward the wet end. The 
sampling technique as developed by Mr. Sawyer was 
different for paper than for board machines. 

On paper machines the squirt, with water turned off, 
was moved in about 8 in. beyond the edge of the sheet 
and the water was turned on. After the sheet had 
passed through the presses and felts the cut made by 
the squirt had rebonded slightly with the main sheet 
giving the effect of a perforated marking. In the 
sampling, the backtender reached in, snatched and tore 
off a section of this strip, handed the section to a second 
man who tore off the sample from the inner side, dis- 


I 


carding the deckle edge, and inserted it quickly into the 
tin can. Working with this method it proved possible 
to sample a machine at a speed, in one test, of 1150 
f.p.m. without a break. 


In the case of board, starting near the dry end one 
man made a knife cut on the drier being sampled begin- 
ning at a point about 2 in. from the edge and swinging 
in a semicircular arc. Another man, standing between 
this drier and the next, reached in and tore off the 
sample, handed it to a third waiting person who tore off 
a section from the inner side, rejecting the deckle edge, 
wadded the sample, and thrust it into a can, imme- 
diately fitting on the lid. Only from 5 to 10 sec. elapsed 
from the taking of the sample to the time of sealing it in 
the can. Sampling an entire machine, when properly 
done, took less than 5 min. At the wet end the paper 
was cut with a disk cutter or torn from the edge of the 
sheet. All sampling on board machines resulted in 
breaking down the sheet, and about 15 min. time was 
lost on each actual test. 


Moisture was determined by drying in the usual 
manner, all weighings being done with tight covers 
remaining on the cans. It is believed that this affords 
as reliable a testing procedure as can reasonably be con- 
ceived. 


On most machines samples were taken only from 
every second drier, or even less frequently, the resulting 
data, when plotted, giving adequately accurate informa- 
tion. 


On most machines temperature readings were taken 
on a sufficient number of drier cylinders to permit 
plotting a surface temperature curve. In some tests 
interesting data were secured by obtaining temperature 
readings also on the sheet of paper or board just before 
it left the drier cylinder. Thisis particularly applicable 
on the board machines and yields interesting and 
valuable information. All such temperature readings 
were taken by means of a Cambridge surface pyrom- 
eter. 


CHARACTER OF DATA OBTAINED 


A sketch was prepared on each machine showing the 
general arrangement of the driers and felt driers and 
the arrangement of the drier felts. In addition the 
following data were tabulated: 


A. Data on machine. 

1. Number and diameter of paper driers. (The number on 

machines tested ranged from 10 up to 141.) 

2. Number and diameter of felt driers. (This ranged from 
0 to 18, and the ratio of felt drier surface to paper sur- 
face ranged up to 26% of the total surface.) 
Face width. (This ranged from 80 to 232 in.) 
Drainage. (Considered good, fair, or poor.) 
Character of hooding. Psychrometric readings were 
taken in many cases using a sling psychrometer. 
Air system on driers or felts. 
Condition of drier surface. 
Special remarks about factors such as felt wetness, 
tautness of sheet, etc. 
B. Paper data. 

1. Classification. 

2. Basis weight. 

3. Ream size. 

4, Speed of machine. For machines tested this ranged as 


PIES EAS Ce 


follows: 

GlaSsin Okey peat ee 3 en hen te 280 to 500 f.p.m. 

Writing. . : 52 to 207 f.p.m. 

Tissue and absorbent. . 290 to 950 f.p.m, 
COLT bas Bie eee thsi saeen ee 70 to 620 f.p.m. 

BOOK tra ee ee eee 595 to 810 f.p.m. 

TSPaLtee en dees eae eee 212 to 1150 f.p.m. 


5. Steam pressure. 

6. Steam temperature. 

7. Moisture in sheet entering driers, expressed as per cel 
dryness. This ranged as follows: 
Glassine..... from 19.5 to 23.3—average = 21 64 
Wiaritin gees. from 33.2 to 39.7—average = 37.9% 
Pissueha.ce es from 27.6 to 34.8—average = 30.9% 
Boardaepeerr from 29.2 to 37.8—average = 32. 84 
(These figures are lower than for the average boan 
machine. The drying rate report in 1939 showed a 
average for 102 tests repor ted as about 35.8%.) 
Book........ from 33.7 to 34.7—average = 24.94 
Kratticomereee from 25.7 to 33.5—average = 29. 94 

8. Dryness leaving the last drier, expressed as per cent Hi 
water. 
Glassine. from 3.8 to 6.1—average = 4.74 
Writiigeeeee err from 1.6 to 3.5—average = 2.79 
EPISSUC Uae rere from 2.7 to 5.0—average = 3.86 
Board aieee ne see from 0.9 to 7.5—average = 3.69 
Keraitetrer ccokiae from 1.1 to 6.4—average = 2.96 


DRYING RATES 


The essential drying rate data are tabulated in Tabll 
I, paper machine drying rate being calculated in accor 
ance with TAPPI Standard E 203 p49 and TAP 
Data Sheet 155. An explanation of how the dryin 
rates are calculated for 5% final moisture is given later 


INTERPRETATION OF MOISTURE DATA 


All tests were originally plotted on profile paper usin; 
the drier numbers, calling the first wet-end drier no. 1! 
along the abscissa, and temperatures and per cen! 
moisture on the wet basis as ordinates. Representativ: 
test data plotted in this manner are shown in the accom! 
panying charts for tests nos. 5, 11, 12, 18, 17, 22, 23, 32 
and 36. 

It is obvious that data plotted like this do not perm: 
direct comparison of one machine with another on « 
similar grade of paper, nor does the slope of the curv 
indicate the relative drying rate of the sheet at differen 
positions in a given drier section. The reason for thi: 
is that the change of moisture content when figured en 
the usual wet basis is meaningless because the basis it 
self is continually eee as the sheet becomes 
progressively drier. These objections are overcome 
on the adjoining graphs of each test where the datz 
are plotted with the percentage of the total number o7 
paper driers (felt driers not counted) as the abscissa: 
and with moisture calculated on the dry basis, that is 
expressed as the weight of moisture in the sheet dividec 
by the moisture-free weight of the same sheet or sample: 

Whereas the slope of the drying curve with moisture 
plotted on the wet basis is meaningless, the slope of the 
curve with moisture content plotted on the dry basis 
is a direct indication of the drying rate. Putting it in 
other words, the steeper the slope of the line the more 
rapid the drying. The drying data on any machine 
can be compared directly with that on any ote 
machine when plotted in this way. 


COMMENTS ON INDIVIDUAL TESTS 
Test No. 5 


This test was on a small machine for writing paper 
having twenty 48-in. paper driers and no felt driers. 
Machine speed was 52 f.p.m. with 3 p.s.i. steam pressure. 
Single asbestos felts were used on top and bottom and 
were damp. 

Very little water evaporation took place on the first 
drier, the surface temperature of which was only 125°F. 
Note that the drier surface temperature, as measured 
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Test no. 5—writing paper 


y the surface pyrometer, did not exceed 200°F. (The had been increased to permit drying only to 5% 
ow machine speed would account for lower readings moisture on the last drier, and if we assume the enter- 
ut the same temperature than would be obtained on 
1 higher speed machine.) 


Note that the sheet was down to 5% moisture leaving 
irier 16, with four driers yet to go. 250 


The drying rate was low on the first drier but then 


TEST NO. II 


emained substantially constant through drier 13, or 200 
35% of the passage through the machine, at which a 
0int the moisture content was about 15%, after which & 
the rate of drying decreased and on the last four driers “ne 
was very low. 2 
The over-all evaporative drying rate was below aver- 0 


we, but calculation shows only 80% of the total drying 
surface was used in reducing the moisture content to 5% 
und hence if only this 80% of the drying surface be 
sonsidered the evaporative drying rate is average. 


Incidentally it also means that if the machine speed 0 20 40 60 80 100 
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Test no. 1l—strawboard 
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ing moisture content remaining unchanged, the driers 
could have dried 25% more paper at the same steam 
pressure. 


Test No. 11 


This is a valuable test because moisture samples were 
obtained from every second drier through the entire 
drier nest of 70 driers. The machine was running at 
480 f.p.m. on 0.009-in. strawboard with a weight of 35 
lb. per 1000 sq. ft. A top drier felt extended over the 
first 11 top driers, and had two 48-in. felt driers on the 
return. Steam pressures were as follows: 22 p.s.i. on 
first four driers, 23 p.s.i. on the next 18 driers, and 46 
p.s.i. on the remaining 48 driers. Strangely, the 
measured drier surface temperatures do not reflect the 
considerable increase in steam pressure after drier 22 as 
one would expect it should. 


Driers 1 to 11 were reported as rough, the remainder 
being smooth and clean. Vapor absorption air was 
used through the entire drier nest. It is notable that 
the evaporation drying rate follows almost exactly a 
straight line, representing a constant drying rate 
through 75% of the driers, or, that is, to the fifty-first 
drier, at which point the sheet has about 37% moisture. 
For the next 11 driers the drying rate is at a constant 
higher rate perhaps due in part of the higher steam 
pressure and part to a better sheet contact due to sheet 
shrinkage. At this point the sheet has about 12!/2% 
moisture after which the drying rate rapidly diminishes. 

The evaporative drying rate, R,,, is average for 
board at the given steam pressure. 


Test No. 12 


This is en especially interesting test as showing what 
can occur when a sheet is seriously overdried. The 
board machine had 117 driers, 48-in. diameter arranged 
in three decks. A vapor absorption system was used. 
The first drier was heavily coated with tar and driers 


1 to 18 were rough, the remainder being smooth anc 
clean. The drier steam pressure was substantially 
constant throughout the entire machine, actually being, 
22 p.s.i. on the first three driers, 20 nae on the follow- 
ing 23 driers, and 18 p.s.i. on the final 91 driers. The 
board was 0.018-in. white patent coated. 

The drier surface temperatures were remarkably con4 
stant on the relatively few driers measured by the sur- 
face pyrometer. 

Reference to the curve of per cent moisture on &% 
dry basis discloses that the drying rate is low fon 
approximately the first eight driers after which it 
becomes reasonably constant to the sixtieth drier (52%, 
of the way through the drier section) after which the 
drying rate drops off more and more, and after drien 
88 for the remaining 29 driers the drying rate is ex~ 
tremely low. 

It may be noted that the first break in the drying, 
rate, at about the sixtieth drier, eccurs when the sheet 
has 30% moisture (wet basis), but that the more 
marked decrease in drying rate occurs after the sheet 
has been dried to 15% moisture. | 

It is especially notable that on this machine the 
board has been reduced to a moisture content of 5%, 
on drier 85, with 32 driers yet to go, all having 22 p.s.ii 
steam pressure. The over-all drying rate, R,, for this 
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Test no. 12—white patent coated board 
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nachine is 0.70 (poor), whereas the over-all drying rate 
ip to the point where the sheet has 5% moisture is 0.96 
average). If the entering moisture content and other 
actors affecting drying rate would have remained un- 
hanged with increase in speed, this machine actually 
ould have dried 37% more paper with the same steam 
ressure if drying only to 5% final moisture content. 

Calculation discloses that the first 85 driers on the 
erage evaporated fifteen times as much water as did 
he average of the last 32 driers. 


fest No. 13 


This is a good representative test on a large board 
nachine drying 0.048-in. chip board having a basis 
veight of 155 lb. per 1000 sq. ft. The machine had 
me hundred and twenty-four 48-in. diameter driers, 
he first 14 being arranged in two deck and the balance 
n three deck. Steam pressures were as follows: 20 
.8.1. on first five driers, 43 p.s.i. on next nine driers, 
LO p.s.i1. on following 27 driers, with 18 p.s.i. on the 
emaining 83 driers. 

Comments were made that the driers 1 and 2 were 
coated with tar, driers 1 through 23 had rough surface, 
he remainder being smooth and clean. A _ vapor 
ubsorption air system was used. The evaporative 
Irying rate 1.50 and the production drying rate of 
).78 are both poor. The data available do not dis- 
‘lose why this should be so. The final moisture con- 
ent is 6%—favorable. 

Only a few drier surface temperatures were taken, 
mut it is evident that for most of the machine the 
lrier surface temperature was 270 to 280°F. One low- 
emperature (inactive) drier was discovered, and doubt- 
ess there were more. 

The drying rate curve plotted against moisture on the 
iry basis appears to indicate an improvement in the 
Irying rate at a point about 30% through the machine 
about the thirty-seventh drier) quite likely due to the 
jatural shrinkage in the sheet or a change perhaps in 
lraw causing better sheet contact with the driers. 


There is no sharp point at which the drying rate 
appears to drop off, but it is starting to drop off at a 
point 68% through the drier section (the eighty-fourth 
drier) at which point the sheet has 28% moisture on 
the wet basis. The decrease in drying rate accelerates 


from that point continually to the end of the drier 
section. 


Test No. 17 


This is the first test in which an attempt was made to 
secure sheet temperatures with the surface pyrometer 
as well as drier surface temperatures. Ail data are 
shown on the graph. The machine has 141 driers 42- 
in. diameter, all arranged in vertical stack, four high, 
except for the last 13 driers which are in a three-deck 
section. The machine was running at 185 f.p.m. The 
note is made that all driers were coated and rough. 
Unfortunately the steam pressure is not given. 


Basis-weighit jt ecis pica: sa wshiere enn eu ee pe eee 138 |b 
INCA SIZE. Aces nirece eee eve Bee ee 1000 sq ft 
Caliper gic. gure hice att oe Sn ont eee eey eee 0.034 in 
Classification........ Board: clay coated, jute lined, kraft back 


The sawtooth effect in the curve of sheet temperature 
shows the cooling which takes place in the sheet as it 
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made the long pass at the bottom from one stack to the 
next. In passing it may be noted that this drop in 
temperature is not necessarily detrimental, for drying 250 - 
takes place during this interval, the heat for drying be- 
ing supplied by the sensible heat in the sheet itself. 

It is notable also that in this test the sheet was 
taken off the driers with 14.5% final moisture content 
on the wet basis. 

It will be noted, as in test no. 13, that the drying 
rate improves when the sheet is about one third through 
the drier section and that it starts to decline when the 
sheet has about 36% moisture content on the wet basis. 
Due to the few moisture samples taken at this point, 
and the resultant possibility of an error in one of them, 


ny 

to} 

te} 
| 


% MOISTURE - DRY BASIS 


| | 


it is not possible to fix the exact point at which the o aad rte 66 6 100 
decline in drying rate occurs. %PAPER DRYING SURFACE 
nae mi = al 
uw De 
ra) SEN 
200 @ 50 
WwW 
x oO be 
iw = 
, 160 $40 
5 W 
[4 
< 120 > 30 Se) 
Ww Q 
TEST NO. 17 — 
 80a2 BASIS WGT. 128 LB. — 
REAM SIZE 1000 SQ. FT. meee 
CALIPER 0.034" 
repo CLASSIFICATION BOARD-CLAY COATED, JUTE 
Be ie, | oa a 
(@) = 0) 
) 20 40 60 80 100 120 140 
DRIER NUMBER 
Test no. 17—clay coated board, jute lined, kraft back 
Test No. 22 twenty-seven 60-in. paper driers and two 48-in. felt! 


; ; driers, one top and one bottom. All driers were clean) 

Test no. 22 shows a book paper machine on which the and smooth. The sheet was 40 lb. basis weight for: 
paper was considerably overdried. The machine had supercalendering, and it is hard to see why the sheet! 
should have been made so dry for that purpose. The: 

: sheet was down to 4.5% moisture content leaving the: 


nineteenth drier, and the remaining seven driers reduced | 
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Test no. 23—strawboard 


est No. 23 p.s.i.; driers 16 to 49, 35 p.s.i.; driers 50 to 53, 50 
This test was on a straw paper machine having 34 p.8.1.; driers 54 to 56, 54 p.s.i, 

riers, 36-in. diameter, arranged in two deck, but the The drying rate was continued high to the very last 
© drier was out of service and the twentieth drier drier, with no evident loss of production due to over- 
‘as used as a felt drier for the only drier felt which drying. 

‘as a bottom felt under the dry end driers. The The drier sheet temperatures were recorded as well 


vachine produced 0.009-in. strawboard and ran at 


90 f.p.m. with about 25 p.s.i. steam pressure. The erage 
idication here is that the machine retained the maxi- | 
1um drying rate to a point where the sheet moisture a 
ad been reduced to about 19% on the wet basis. 4 

% 
est No. 32 ae 
This is an interesting test on a two-deck board 5 
vachine having 66 driers, 48-in. diameter, making Nee 
.009-in. corrugating stock from semichemical hard- * 
‘ood pulp and kraft screenings. The sheet was said 50 
» have a high liquor content making it hygroscopic. 
‘he driers were rough but clean. Steam pressure was 0 
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Test no. 32—corrugating stock 
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as some of the drier surface temperatures. It is evi- 
dent there were a number of driers with poor drainage, 
and the result of these can be seen in the sheet tempera- 
ture curve as well as in the recorded drier temperatures. 

The drying rate, as plotted with moisture content on 
the dry basis, shows as a surprisingly straight line for 
the first three quarters of the drying length and only 
begins to drop off slightly at this point with the mois- 
ture content on the wet basis being 30%. Even after 
that the drying rate is well maintained until the mois- 
ture content is down to about 11 to 12%, after which 
it diminishes rapidly. 


Test No. 36 


This test is on a large, high-speed, fourdrinier kraft 
paper machine having 52 paper driers and eight felt 
driers, all 60-in. diameter, running at 1100 f.p.m. 
making 42-lb. kraft bag paper. Steam pressure was 
3S Desde 

It is evident that the drying rate was essentially 
uniform from the first drier on through the machine 
until the point of falling drying rate obtained. Not 
enough moisture samples were taken to give a sharply 
defined breaking point in the drying rate but evidently 
it occurs on this machine about 20% moisture content 
on the wet basis. 

The effect of over drying on this machine is clearly 
shown. The sheet reaches 5% moisture content at 
about drier 42, and the remaining ten driers were 
used in reducing the moisture content down to 1.8%. 
The indication, therefore, is that had the machine been 
speeded up to a point that the sheet would leave the 
driers at 5% moisture it could have run 24% faster. 

Mr. Sawyer reported that it was very enlightening 
to this mill to find that their routine tests had been 
deceptive. Moisture tests were taken continually from 
every roll of paper, but in the technique used the paper 
picked up considerable moisture after leaving the last 


drier and in sampling. The testing technique used bh 
Mr. Sawyer was more accurate. They had not know 
they were overdrying until these tests were made, a 

they stated that the value of the tests in their mill i 
this one respect was worth a great deal to them. | 


COLLECTED TESTS BY PAPER CLASSIFICATION 


As previously stated, the data from any number ¢ 
machines can be reduced to a form permitting dire¢ 
comparison by plotting per cent moisture on the dr 
basis against per cent of paper drying surface. Tht 
data on several paper classifications have been plottes 
in this way and the information so obtained prove 
particularly enlightening. 


Glassine 
The first three tests were made on machines produd 


ing glassine paper, and these are shown in Fig. 1. Testi 
nos. 1 and 2 were both made on the same machine, o| 
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eparate days, but running the same weight of paper. 
This machine has 52 paper driers, 36-in. diameter, and 
8 felt driers, also 36-in. diameter. The basis weight 
vas 25 lb. (24 & 36—500). In test no. 1 the machine 
vas running 500 f.p.m., and in test no. 2, 410 f.p.m., 
vith about 5 p.s.i. steam pressure in both cases. 

The testing technique had not been perfected in test 
10. 1, and there seems to be evidence that a change in 
he drying conditions occurred midway in the test, for 
he drying rate curve is reasonably straight both pre- 
eeding and following this apparent break. Many 
amples were taken, precluding the possibility of 
ampling errors affecting the trend of the drying curve. 

In test no. 2 fewer samples were taken, as is indicated 
n the plotted data. 

Test no. 3 was on a different machine having only 26 
vaper driers 48-in. diameter and seven felt driers. This 
nachine ran 280 f.p.m. with about 3 p.s.i. steam pres- 
ure. The note was made that the drainage was poor, 
he condensate pump being too small. This may per- 
aps account for the low drying rate at the wet end. 

The drying rate appears to begin to fall off earlier 
mn this machine. We do not know why this should be 
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so. It was noted that the drier felts were wet at the 
dry end. The drier surface temperature on the last 
half of the machine was about 10 or 15° lower than on 
the machine shown in tests nos. 1 and 2. Strangely, 
the over-all drying rate, both R, and R,,, was materially 
higher on test no. 3 than for the machines shown in tests 
nos. 1 and 2. 


Writing Papers 


Figure 2 shows a family of drying curves on six 
different paper machines making writing papers. It is 
a group notable for low steam pressure and no desire for 
high drying rate. All tests showed very low final 
moisture content. 


Test no. 4 was on a machine making 20-lb. folio, 50% 
rag paper, having eighteen 48-in. paper and two 48-in. 
felt driers. The machine ran 207 f.p.m. and had 
asbestos felts which ran reasonably dry. Good drain- 
age. The dryness going on the first drier was 38.6%. 
The moisture content was down to 2.6% moisture leav- 
ing the twelfth drier with six driers yet to go. Forty- 
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three per cent more drying would have been possible 
with the same steam pressure if the paper had been 
taken off the driers with 5% moisture. Drier surface 
temperatures were taken showing 150°F. on the first 
drier, 182°F. on the third drier, 210°F. on the 
fifth drier, thence rising very slowly to 215°F. on the 
15th drier. 

Test no. 5 was on 61-lb. (17 X 22—500) 100% rag 
index. The machine had 20 paper driers, 48-in. 
diameter, with no felt driers, and used asbestos felts 
which were noted to be damp at the wet end. The 
machine ran 52 f.p.m. with 3 p.s.i. steam pressure. 
The sheet was 39% dryness going on the first drier and 
down to 5% moisture leaving no. 16 drier. The 
evaporative drying rate, R,, figures 0.87 (below 
average) but if figured only for the driers to the point 
where the sheet had been reduced to 5% moisture, Ry 
would be 1.05 which is average. 

The surface temperature of the driers was taken in 
test no. 5 and shows 125°F. on drier no. 1; 185°F. on 
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no, 2: 190°Fontno: 5;non7, 192°Fe; no. 9and re- 
maining driers all 200°F. 

Test no. 6 was on 20-lb. folio, 100% rag furnish. 
The machine had 20 driers, 48-in. diameter, and no felt 
driers. The asbestos felts were stated to be damp at 
the wet end. The machine ran 155 f.p.m. Steam 
pressure is not given. The sheet was only 33.2% dry- 
ness going on the first drier which is a high entering 
moisture content for this grade. It reached 5% 
moisture on the sixteenth drier, with four to go, and was 
down to 2.2% moisture leaving the twentieth drier. 
Drier surface temperatures taken on this machine 
showed 100°F. on the first drier, 120°F. on the third, 
200° on the fifth, 205° on the seventh and tenth with 
temperatures then increasing gradually to 215°F. 

Tests nos. 7 and 8 are on machines having the same 
number and arrangement of driers, and test no. 9 is on a 
closely similar machine. All are characterized by a 
high dryness going on the driers, no. 7 showing nearly 
40%. The drying rates are about average and would 
have been better except for the low final moisture con- 
tent. In each case the comment was made that the 
wet-end driers were rough, and perhaps this accounts 
for the low drying rate on the first two or three driers, 
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or perhaps the steam pressure was lower in these. The 
small number of driers (only 14) causes the plotted 
drying rate on these to represent a larger percentage of 
the total drying surface than on longer machines. 

The drying rate diminishes gradually on this entire 
group, with no decided breaking point, becoming 
definitely noticeable at about 26% moisture on the wet 
basis (35% on the dry basis). After reaching a point of 
9 to 12% dryness the drying rate becomes progressively 
very low. 

Taking the average of these six tests on writing papers 
the evaporation is performed as follows: 

1st 20% of paper driers, 25.5% of evaporation 

2nd 20% of paper driers, 35% of evaporation 

3rd 20% of paper driers, 26% of evaporation 


4th 20% of paper driers, 12% of evaporation 
5th 20% of paper driers, 1.5% of evaporation 


Tissue 


Another family of drying curves are shown on Fig. 3 
for five different machines making tissue paper ranging 
in weight from 9.9 to 16.0 lb. per 3000 sq. ft. No 
Yankee machines are included. These are interesting 
for individual study. 

Test no. 10 was on 13!/-lb. tissue, 85% bleached 
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sulphite, and 15% groundwood. The machine had 20! 
paper driers and no felt driers. Starting with no. 11] 
drier surface temperatures were all 260 to 270°F. 
except nos. 15 and 17 which were respectively 175 and} 
205°F. Had it not been for these two cold driers the 
drying rate at 75 and 85% would presumably have been 
higher than shown. 

Test no. 24 is for a 12-lb., 100% kraft, carpet twisting 
tissue made on a machine having ten 48-in. driers and 
no felt driers. The drier surface temperature was 170) 
to 185°F. on all driers. Only five driers were sampled, 
which is not enough to permit drawing firm conclusions. 


Test no. 25, in the same mill, is on a 16-lb. bleached 
kraft and bleached sulphite tissue on a machine of the 
same length and arrangement as the preceding. Drier 
surface temperatures were 190°F. on the first two driers, , 
then varied from 160 to 170°F. except the ninth whick ; 
was 180°F. and the last which was 145°F. Here the: 
drying rate appears entirely constant over the first five : 
driers, at which point the moisture content had been : 
reduced to 16.6% on the wet basis (20% on the dry~ 
basis). During the remaining 50% of the drying the: 
drying rate was very low. Ninety-one per cent of the: 
water was evaporated on the first half and only 9% on.. 
the last half of the driers. 
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Test no. 26 on a 9.5-lb. bleached kraft sheet run on a 
uachine having fourteen 48-in. driers shows exactly 
milar results—a constant drying rate on the first seven 
riers (50% of the total), with the moisture then 
sduced to 13.5% on the wet basis. Here 95% of the 
‘ater was evaporated on the first half of the driers, and 
nly 5% on the last half, and again there was almost no 
rying on the last five driers. Drier surface tempera- 
ures taken on this machine were 120 to 150°F. on the 
rst three driers, then 160 to 180°F. on all except the 
ist drier which showed 200°F. It was claimed that 
oor drainage existed on these machines. 

For this group of five tissue machines the average rate 
f water removal is as follows: 


Ist 20% of driers, 32% of evaporation 
2nd 20% of driers, 30% of evaporation 
3rd 20% of driers, 27% of evaporation 
4th 20% of driers, 8% of evaporation 
5th 20% of driers, 3% of evaporation 


ook 

Only two tests were secured on book papers, but they 
re remarkably revealing. These are plotted together 
1 Fig. 4. Both were on 40-lb. basis weight book paper 
aving about 26% filler. Test no. 21 was on a machine 
aving 20 paper driers and 6 felt driers, all 60-in. 
iameter, ahead of a size or coating press, and 7 paper 
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driers with no felt driers following it. Test no. 22 has 
already been described, it being notable for the marked 
overdrying. 

In both tests the drying rate is remarkably constant 
to a point where the moisture content is down nearly to 
10% on the wet basis. Not enough samples were taken 
to establish the breaking point exactly, but it is close 
to this figure. Test no. 22 shows a somewhat lower 
drying rate on the first one-third of the paper driers, 
then increased on the following 30%, this doubtless 
being due to changes in the steam pressure on these 
sections. The steam pressures were not recorded, but 
the drier surface temperatures on test no. 22 indicate 
this to be true. In test no. 21 the surface temperatures 
are more uniform, ranging from 210°F. at the wet end 
to 225°F. at the dry end before the size press, and about 
the same following it. 


In test no. 22, with no size or coating press, 73% of 
the total drying surface was used in drying the paper to 
5% moisture content, and 27% in reducing it from 5% 
to the final 2%, thereby removing only 1.7% of the total 
water evaporated! Putting it another way, each drier 
in the last 27% on the average evaporated only 4.7% as 
much water as the others did. 


Kraft Bag 

An especially noteworthy family of drying curves are 
shown in Fig. 5 covering four tests on kraft bag papers, 
run on high-speed machines. Test no. 36 was run in 
one mill, and the other three in a mill of another 
company. Tests 40 and 41 were repeat tests on the 
same machine on successive days. Test no. 36 has 
already been described at length. 

These tests show a remarkably uniform rate of 
moisture removal from the first drier to a point where 
the moisture content is reduced to 23% on the dry basis, 
or 21% on the wet basis, where it first begins to de- 
crease. 

Summarizing the average of these four tests the rate 
of moisture removal is as follows: 

Ist 20% of paper driers, 24% of evaporation 

2nd 20% of paper driers, 28.5% of evaporation 

3rd 20% of paper driers, 29% of evaporation 

4th 20% of paper driers, 16.5% of evaporation 

5th 20% of paper driers, 2% of evaporation 

On the average, these four machines used Just 85% 
of the total drying surface in reducing the moisture 
content to 5% on the wet basis. With the same drying 
rate as existed on these first 85% of the driers, these 
machines could have evaporated 18% more water with 
the same steam pressure had the paper been dried only 
to 5% moisture. 


9-Point Corrugating Board 

Figure 6 shows the group of drying curves for three 
tests on 9-point corrugating board, these being tests 
nos. 11, 23, and 32, each of which has already been 
described individually. These machines were operating 
normally without evident loss of capacity due to over- 
drying. 

The average of these three tests shows the following 
variation in the rate of moisture removal through the 
drier sections: 


1st 20% of driers, 20.3% of evaporation 
2nd 20% of driers, 20.1% of evaporation 


11 


Table I. Drying Rate Data 
Weight, Steam 
Basis Ream 3000 Machine pressure, -S8/W- Drees 
Test weight, area, sq. ft speed, av. Paper Felt Paper Felt 5 en am 
no Product lb. sq. ft. basis f.p.m p.8.% driers driers driers driers Total p 0 | 
-- — | 
1 ine 25.1 3000 25.1 500 hy 52—36-in. 18—36-in. ‘40.8 14.1 54.9 0.38 23.3 
2 Ghaeine 25.0 3000 25.0 410 5 52—36-in. 18—36-in. 40.8 14.1 54.9 0.31 22.1 } 
3  Glassine 25.3 3000 25.13 280 3 26—48-in. 7—48-in. 27.2 7,3 34.5 0.34 1 Y 
4 Writing—50% rag 20 1299 46.3 207 4 18—48-in. 2—48-in. 18.9 2.1 21.0 0.76 a . 
5 Writing—100% rag 61 1299 141 52 3 20—48-in, none 20.9 0.0 20.9 0. 58 ae 
6 Writing—100% rag 20 1299 46.3 155 ee 20—48-in. none 20.9 0.0 20.9 0.57 pe . 
7 Writing—100% rag 32 1299 Tok ULL 5 13—48-in.” none 14.4 0.0 14.4 0. 66 nas 
8 Writing—50% rag 26 1299 60 137 10 13—48-in.* none 14.4 0.0 14.4 0.95 ee 
9 Writing—50% rag 15 1299 34.6 180 Ae 14—48-in, none 14.6 0.0 14.6 0.71 38. 
10 Tissue 13.5 ‘2880 14.1 950 Reo 20—48-in. none 20.9 0.0 20.9 1.07 29.1 
11 Strawboard—0.009 in. 30 1000 105 480 39 70—48-in, 2—48-in. 73.2 2.1 75. 3 ez BIZg 
12 Board—patent coat 70 1000 210 245 18.5 117—48-in. none 122.4 0.0 122.4 0.70 36.1 
13 Board—chip 155 1000 465 130 25 124—48-in. none 129.9 0.0 129.9 0.78 32.0 
14 Board—patent news 47.5 1000 142.5 255 oe 96—42-in. none 87.8 0.0 87.8 0.69 37.8 
15 Board—patent news 52.9 1000 158.7 255 se 96—42-in, none &7.8 0.0 87.8 0.77 36.0 
16 Board—patent news 95 . 1000 285 172 35 87 —48-in. none 91.0 0.0 91.0 0.89 Pic 
17 Board—clay coated 128 1000 384 185 peiee 141—42-in. none 129.2 0.0 129.2 0.92 34.7 
18 Board—0.016-in. corrugating 62 1000 186 348 36 111—42-in, none 129.2 0.0 129.2 0.83 34. l 
20 Board—0.032-in. 115 1000 345 150 32 87—42-in. none 7930 0.0 79.7 1.08 31.2 
21 Book 39.9 3299 36.3 810 7 20—60-in.b 6—48-in. 26.2 6.3 32.56 L 51 34.7 
22 Book 40.1 3299 BOn0 595 one 27—60-in. 2—48-in. 35.3 2.1 37.4 0.96 33.7 
23 Strawboard—0,009 in. 30 1000 90 190 25 32—36-in. 1—36-in. 25.1 0.8 25.9 1.10 29. 2 
24 Tissue—kraft 12 2880 12.5 320 whe 10—48-in. none 10.5 0.0 10.5 0. 64 27 6 
25 Tissue 16 3000 16.0 290 foe 10—48-in. none 10.5 0.0 10.5 0.74 34.8 
26 Tissue 9.5 2880 9.9 560 ee 44—48-in. none 14.6 0.0 14.6 0. 64 32.0 
27 Tissue 12 2880 12.5 440 me 18—42-in. none 16.5 0.0 16.5 0.56 30.9 
28 Kraft 70 3000 70 612 27 36—60-in.* 6—48-in 61.0 6.3 67.3 1.06 30.3 
29 Kraft 40 3000 40 730 32 34—60-in.* 6— 45.3 4.8 SO}1 0.97 25. 7 
30 Kraft board 32 1000 96 620 35 87— @ 4—48-in 96.7 Paps 98.9 1.00 32.3 
31 Kraft board 70 1000 210 225 33 108— 2 none 119.5 0.0 1195 0.66 31.8 
32 Board, 0.009-in. corrugating 27 1000 81 550 39 66—48-in. none 69.0 0.0 69.0 Es 08 30. 0 
33 Board, sulphite 107 1000 321 70 35 43—42-in. none 39.4 0.0 39.4 0.95 33.5 
34 Board, kraft and chip 88 1000 264 212 29 114—48-in. none 119.1 0.0 119.1 0.78 31.7 
35 Kraft, bag 60 2880 62.6 1100 38 52—60-in. 8—60-in 67.9 10.5 78.4 aae 29.9 
36 Kraft, bag 42 2880 43.8 1100 38 52—60-in. 8—60-in 67.9 10.5 78.4 0.85 27.9 
37 Kraft, board 42 1000 126 612 45 52—60-in. 8—60-in 67.9 10.5 78.4 1.64 30.6 
388 Kraft, bag 29 2880 30.2 1150 13.4 45—60-in. 6—48-in 58.8 6.3 65.1 0.89 28.3 
39 Kraft, bag 48.5 2880 50.6 935 22 51—60-in. 6—48-in 66.7 6.3 73.0 1.08 30.2 
40 Kraft, bag 3905 2880 41.2 1140 14 51—60-in. 6—48-in. 66.7 6.3 73.0 1.07 28.0 
41 Kraft, bag 39.5 2880 Al) -2 1135 Wie re 51—60-in. 6—48-in. 66.7 G23 73.0 1.07 23.4 


@ Plus 1—36-in. baby drier. 6 Ahead of size press. 


S/W = drying surface per inch of width, square feet; Rp = production drying rate, pounds per hour per square foot; Rw = evaporative drying rate, pounds 


paper as dried. 


3rd 20% of driers, 22.4% of evaporation 
4th 20% of driers, 23.1% of evaporation 
5th 20% of driers, 14.0% of evaporation 


Board—Without ‘‘Overdrying”’ 


In Fig. 7 are collected the drying curves on tests made 
on board machines which do not show the indication of 
serious loss of drying capacity due to overdrying. 
Tests nos. 13 and 17 have been described individually 
already. 


The summarized data on these six tests show the 
following average rate of moisture removal through the 
drier section: 


Ist 20% of driers, 20% of evaporation 
2nd 20% of driers, 25% of evaporation 
3rd 20% of driers, 24% of evaporation 
4th 20% of driers, 21% of evaporation 
5th 20% of driers, 10% of evaporation 


Board and Paper with ‘‘Overdrying”’ 


Gathered in Fig. 8 are a family of drying curves on 
tests made on board and kraft paper machines where 
there is a definite loss in drying capacity due to ‘“‘over- 
drying,” or at least due to a considerable portion of the 
drier section operating with low drying rate due to low 
moisture content in the sheet. 


Test no. 12 has already been described individually. 


Tests nos. 14 and 15 were made on two machines 
running side by side and identical except for width. 
No steam gages were available. 


Test no. 18 was on a machine having 111 driers 
arranged in three deck, making 0.016-in. jute board, at 
345 f.p.m. Numerous drier surface temperatures were 
secured. Averaging 240°F. on the first eight driers, 
then 250°F. through drier no. 80, drier no. 89 and those 
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following were 260 to 265°F. Drier no. 82 was found 
to be cold (200°F.) and this caused a drop in the sheet 
temperature as shown below. The steam pressure a 
the dry end driers was 36 p.s.i. 

Sheet temperatures taken with the surface pyromete 
in this test are informative. They are set down witt 


the corresponding moisture content on the wet basis ‘r 
Table II. 


Table IT 
Sheet 
temperature, 
Drier No. Per cent of driers na ae Moisture, % 
0 0 50 65.9 
3 3 90 bdu2 
a + 1 65 
9 8 135 64 
5 14 140 O12 
21 19 140 59.4 
33 30 150 55 
39 36 155 5222, 
45 41 165 AT 
51 47 160 40.7 
57 52 165 34.5 
63 58 180 28.5 
69 63 180 22.5 
75 69 185 16.5 
81 74 185 10.5 
83 76 pase 8 
90 82 230 4 
96 88 240 3 | 
100 92 245 He, 55 
106 98 250 1) 
108 100 ion: 0.9 
@ After ‘‘cold” drier, | 


It is important to note in this table how rapidly the 
sheet temperature rises when the moisture content has 
been reduced to about 6%. A number of other such 
sheet temperature tests taken by Mr. Sawyer, as well as 
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eure ——To 5% final moisture—~ 
earving, S/W 
% M Rw Rp f Rw’ ratio 
2c “Se gee OZ Ti ae= 3 
4.2 3.33 1.04 = av 0.32 1.06 = o Soe 
6.1 3.81 1.31=G ae BA : 
; M55 Misi = ave oe 1.04 1.58 =G 4 
2.6 1.49 0.87 = av. — 0.73 1.05 = av. 0.80 
2.2 rhaees aaah Ouran a ~) 0.78 
3.3 1.44 0.95 = av. — 0.77 1.07 = av. 0.85 
3.5 1.55 1.48 = av. + Uy alte veh ee 0.76 
2.9 1.54 1.10 0.96 1.43 ; 0.74 
DAE 2.34 2.49 PW” 2.51 ee 0.96 
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2.7 eT OMd <3 0.88 1.42 0.88 
14.5 1.46 1.34 43 cf 7” 
9 1.90 1.58 =P 1.31 2.35 =av.—G O§ 
7.5 1.97 2.14 = av. + ‘. ‘ cee it a 
3.0 1.79 2.700 1.61 2-79 0.94 
Be Ob} kc Olcrl. 84 1.32 2.40 0.73 
6.8 21s 40 =e ae Se : 
4 2.50 1.59 OG UTS ig 
5.0 17S 6127 - ie ise 
4.9 1.97 1.26 0.82 1.62 0.77 
3.1 Peis) at 19 0.83. 1.72 0.67 
ie 2.24 2.37 = av 1.88 2.95 =G 0.77 
eg 28902 Thi ave iG tl Gun S201 1G 0.82 
6.4 Tt Py WB Vig me = 63 Ae 
2.3 20%. 1.36 =P. a8 rf om in| 
4.1 2.19 2.36 =av.—G Ore 2687 aa GO OLO8 
4.1 P86. 1.27, =' P —-av OlaT, AS) = 2 — av 0.98 
eal Pia. 66 =P =a 0.84 1.67 =P — av. 0.93 
5.3 Dip ae ee 1.54 3.36 =G 0.93 
ios 2.51 2.13 =P 1.00 2.39 = P—ay. 0.85 
1.9 i ena es © 1.82 3.83 =G+ 0.90 
2.5 9.44 21S SG — 1,03 2.42 =G 0.87 
oT 2.22 2.40 = av. + hata seine ma ekel 0.69 
4.4 Bit ie SebSi— 1G. -F fost seke =i Gels 29 20281 
3.5 2.44 2.60=G (oe Oe 0.87 
sr hour per square foot; M = pounds moisture evaporated per pound 


number taken by the writer, show this abrupt rise 
1 the sheet temperature occurring at 8 to 11% mois- 
ire, apparently depending on the type of board. It 
; suggested that the position in the drier nest of this 
brupt rise in sheet temperature affords a convenient 
nd reliable measure of loss of drying capacity due to 
verdrying. 

Tests nos. 28, 29, and 39 are included here, but it is 
>» be noted that whereas the others are on board 
vachines, these are on fourdrinier machines with drier 
Its and felt driers. 

Summarizing the drying rate variation for this group 
f seven tests the average is as follows: 

Ist 20% of paper driers, 26% of evaporation 
2nd 20% of paper driers, 26% of evaporation 
3rd 20% of paper driers, 28% of evaporation 


4th 20% of paper driers, 17% of evaporation 
5th 20% of paper driers, 3% of evaporation 


In this group of tests, only 69 to 88% of the total 
rying surface was required to reduce the moisture con- 
sant to 5%. For the average of these seven machines 
re sheet had been dried to 5% moisture content by 
ne time it approached the last 20% of the drier 
ction. 


EXPLANATION OF S/W RATIO IN TABLE I 


The last three columns in Table I show the drying 
ites recalculated using as drying surface, S/W, that 
tal surface, including felt driers, preceding the point 
here the moisture content of the sheet has been re- 
uced to 5% on the usual wet basis. This point is 
adily obtained from the drying curves. The pro- 
uction drying rate to 5% final moisture, R,’, 18 
btained by changing the over-all R, by the ratio of the 
ver-all S/W to the reduced S/W. 
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The moisture evaporation from the initial moisture 
to 5% final moisture gives a new figure for M, the 
pounds of water evaporated per pound of paper as dried, 
and the product of this new M and R,’ gives Ry’. 


The S/W ratio shown in the last column is the ratio of 
the total drying surface up to the point of 5% final 
moisture content to the actual total drying surface. 
In other words a ratio of 0.85 means that 85% of the 
total drying surface (including felt driers, if any) was 
used in reducing the moisture content to 5% and the 
remaining 15% of the driers were used in drying the 
sheet still further. 


Of course it is not in the least to be inferred that 5% 
final moisture is proper and any other is wrong. This 
figure was selected arbitrarily to permit making com- 
parisons, and for showing the effect on the drying 
capacity of any machine of drying to low moistures. 


CONCLUSIONS 


The tests presented in this report appear adequate 
in scope and accuracy to permit reaching definite con- 
clusions on the variation of drying rate through the 
drier section of any paper or board machine. 


By means of the results presented here in graphical 
form it is possible to predict the moisture content of the 
paper with sufficient accuracy at any point of the drier 
section, and thus to locate intelligently such components 
as a breaker stack, size press, or coater. The amount 
of evaporation from any portion of the drier section, or 
the condensate from any group of driers, may now be 
estimated with reasonable accuracy. 


It is at once evident that the drying rate, for a uni- 
form steam pressure, is remarkably constant to the 
point where the moisture content is down to about 10 
or 15%, after which it decreases rapidly and greatly. 


These tests disclose that on many machines a much 
greater proportion of the driers than is commonly 
supposed is used for removal of the last final percent- 
ages of moisture. As shown in some of these tests, 
even a slight increase in the final moisture content would 
provide a substantial increase in drying capacity. It 
must not be concluded, however, that final moisture 
content is, next to steam pressure, the greatest factor 
in determining over-all drying rate. The evaporative 
drying rate, R,,, between the limits of 20 and 60% of 
the paper driers—thereby eliminating wet-end and dry- 
end variations—has been plotted against steam pressure 
or temperature, and although the tabulations and 
plotted results are omitted here to save space, it was 
found that extremely wide variations still existed at 
any given steam pressure. The fact remains, therefore 
that those factors which affect the effectiveness of heat 
transfer contact between the drier sheet and the paper 
are normally the dominant factors in determining dry- 
ing rate at a given steam pressure. 


Recervep Aug. 14, 1953. Presented at the Kighth Engineering Conference 
of the Technical Association of the Pulp and Paper Industry, Montreal, 
Que., Oct. 26-29, 1953. 


The Drying and Ventilating Committee is grateful to the Technical 
Association of the Pulp and Paper Industry for the financial support which 
made possible the field work which forms the basis for this report. 


The author wishes to thank his employer, J. O. Ross Engineering Corp., 
for allowing him to take the very considerable amount of time required to 
work up these data and for the extensive help provided in producing the 
tabulations and graphs, only a portion of which have been deemed necessary 
for reproduction in this final report. 
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Some Factors in the Color Reversion of Bleached 
Secondary Fiber 


H. P. BAILEY, J. J. FORSYTHE, and E. F. ANDREWS | 


Secondary fiber obtained by deinking of wastepaper tends 
to revert in color after bleaching. A number of factors 
involved in deinking and bleaching waste magazine stock 
were studied in the laboratory to determine their effect on 
color reversion. Experiments with three different deink- 
ing agents showed that in general there was the least color 
reversion with peroxide, and the most with sodium hy- 
droxide, with sodium carbonate being intermediate. Up 
to deinking temperatures of 160°F. an increase in tem- 
perature resulted in less color reversion; a further raise in 
temperature above 160°F. brought about slightly greater 
reversion. In the bleaching operation, experiments were 
made in varying total chlorine, chlorine in chlorination 
stage, and the hypochlorite. Increase of total chlorine 
and of the final brightness of the bleached stock gave less 
color reversion. Buffered bleaching or high alkalinity in 
the hypochlorite stage gave higher brightnesses and less 
color reversion. It was found, under the experimental 
conditions observed, that hypochlorite bleaching at 110°F. 
produced the highest brightness with greatest color rever- 
sion; that 140°F. gave the lowest brightness with least 
color reversion, and that 80°F. showed intermediate re- 
sults. The use of a 1% caustic extraction stage decreased 
the loss of color. No further benefit was found in the use 
of over 1% caustic. Where peroxide was employed as an 
additional stage for final brightening, less color reversion 
was experienced. 


IN THE preparation of pulps for commercial use 
a natural objective is the production of pulps having 
good brightness with a minimum loss of this property 
upon aging in storage. In the case of virgin fibers this 
aim is pursued by selection of cooking processes and by 
further purification with multistage bleaching methods. 

In a similar manner the production of secondary 
fibers from deinked wastepaper calls for a cooking 
process (an alkaline deinking) and a further purification 
by bleaching treatment. In one respect, however, 
secondary fiber production differs from virgin fiber pro- 
duction in that secondary fibers may contain a wide 
variety of pulps derived originally from sulphites 
krafts, sodas, and groundwoods. The presence of such 
nonhomogeneous materials in secondary fibers may give 
rise to severe color reversion. 

When secondary fiber (deinked wastepaper) is 
bleached, it is frequently observed that a considerable 
drop in brightness occurs after natural storage. Also 
this loss of brightness may be severe in some instances 
and relatively minor in other cases. A laboratory 
investigation has, therefore, been undertaken to deter- 
mine some of the factors which may cause color rever- 
sion in secondary fibers. 


DESCRIPTION OF METHODS 
Secondary fiber produced from wastepaper normally 


H. P. Barney, Manager, J. J. Forsyrun, Technical Superintendent, and 
E. F. ANDREWS, Chemist, International Paper Co., Niagara Falls, N ve 
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may vary considerably in its final characteristics due ti} 
the nonuniformity of wastepaper itself. Hence, ij 
these experiments a ‘‘standard” batch of wastepape} 
was used throughout. This standard batch was pre 
pared from a 50-50 mixture of a free magazine and 
high: groundwood content magazine. Fifty pounds « 
these magazines were collected, shredded into smai 
pieces, thoroughly mixed, and allowed to conditioy 
Equal quantities of the shredded magazines wen 
weighed and carefully blended for the deinking pre 
cedure so that a furnish with about 25% groundwoo; 
resulted in every case for deinking. 

The plan for the investigation was to hold all know 
variables constant with the exception of the particula 
variable under consideration. Therefore, a somewha 
arbitrary procedure was devised and maintained durin! 
the experiments. 

Where larger quantities of stock than those specifies 
in the previous operation were required, the procedur 
was repeated until the necessary quantities were ok 
tained, and the resultant stocks were mixed togethe 
for use in the next phase. 

Defibering and deinking were carried out in 25-grai 
batches (paper as received) at 5% moisture-free consist 
ency. The agitation ‘was done in 1-qt. fruit jars by 
means of Hamilton Beach high-speed mixers for 1}. 
min. With the exception of the special series of test 
run at 110, 130, and 200°F. all deinking was conductee 
at 160°F. One series of deinking tests was carries 
out with three different deinking agents; i.e., sodiuns 
hydroxide (4% on weight of fiber), sodium carbone 
(10% on weight of fiber), and a sodium peroxide 
sodium hydroxide-sodium silicate mixture (2, 2, ana 
1/,% respectively, on weight of fiber). All other deinké 
ing was done with the sodium hydroxide. Each batch 
of deinked stock was carefully washed on laboratory 
wire screens until the effluent became clear. The wira 
was a fine mesh having 70 by 52 meshes per sq. in. 

The acid chlorine number of each of the deinked ana 
washed stocks was determined by our mill method} 
This calls for weighing out an amount of stock equivat 
lent to 2.5 grams moisture-free pulp. The weighee 
sample is transferred to a 500-ml. wide mouth Erlent 
meyer flask and made up to a volume of 465 ml. It if 
heated to 85°F. and 5 ml. of 1 N hydrochloric acid are 
added. The flask is then placed under an agitatol 
and sealed. Standard bleach liquor (containing apt 
proximately 5.83 grams chlorine per liter but accurately 
standardized) is run in a quantity equivalent to oxo 
0.175 gram available chlorine (i.e., approximately 3( 
ml.) and the flask again sealed. At the end of 10 min 
10 ml. of 10% KI solution are added and the contents 
of the flask are back titrated with 0.1 N sodium thio} 
sulphate solution, running the solution in until the 
orange color of the suspension has practically faded 
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2 Table I. Influence of Deinking Agents 


Deinking temperature, 200°F. 
— —reagent used 


Deinking temperature, 160°F. Deinking temperature, 130°F. 
reagent used: — 


Deinking temperature, 110°F. 
reagent used 


reagent used 


4% 10% 2% 4% 2 i a 
NaOH Na:CO3 Na202 NaQ NazCO3 Non NAOH Ne co oe Fon Nad: Noe 
he ee ane eh ae (20 oe .0 Ul Owe TAD 76.4 74.8 12.90 UD) A! 
: ‘. : av 74. Epa ome 72.9 Mle, one 74d! lees 73.9 
ESS 70.0 ast 69.9 73.5 oe 1S 0 71.8 Felon 74.8 TL 4 70.4 730 
After 72 hr. rs 0 0 0g 2 TOO" 2 AG Oe coy oes pe 
he rt ‘e 69.0 72.8 70.0 202 DEO Mons 70.9 Oma 74.4 70.0 69.5 72.7 
ee ter 120 hr. 68.9 AOA, 70.1 Glad 0 (ORO Ow 69.7 (Aes 69.6 68.5 pes 
Brightness drop, 120hr. 3.6 32 £19 40 ier Re Et Rae ee OP iin Beri) 
Cl, for chlorine, % 4.96 645 520 5.94 55) = 66,305 9n0,04, 6.51, 6)26.- 5°78 6:66. 25 86 
Ch as hypo, % Pets theme 8 ATi 3-06.) 64.36 41935" 402 484" AA ie 3 85 | “dead G9 
Time of deinking, hr. ay 1/, 1/, Lf, 1/4 1/, 1/4 1/ 1/ 1/ 1/ 
Time of chlorination, hr. 5 5 5 5 5 5 5 5 5 5 5 
Time of hypo, hr. 5 5 5 5 5 5 5 5 5 5 5 


—— 


; 


(Note: the suspension will not turn colorless due to the 
brown color of the chlorinated pulp.) Five milliliters 
of starch indicator are next added and the titration 
continued with the 0.1 N sodium thiosulphate solution 
until a creamy white end point, that is, one that re- 
mains 5 sec. before the blue starch iodine color returns. 


Acid chlorine number = 
(0.1750 — (ml. 0.1 N NasS.0; X 0.00355) | 
PRS 


x 100 


For chlorination (as the first stage of the bleaching 
procedure) 60-gram samples, moisture-free basis, of the 
demked stock were chlorinated at room temperature 
with 150% chlorine based on the acid chlorine number. 
(In one series of experiments, this amount of chlorine 
as varied to determine its effect upon color reversion.) 
hlorine was added in the form of filtered bleach liquor 
nto which sufficient hydrochloric acid was introduced 
(0 obtain a pH of 2.0 and the chlorination was carried 
gut at 4% moisture-free consistency. The chlorina- 
ion was allowed to proceed, with frequent stirring by 
and, until the chlorine was exhausted as shown by 
starch-iodide indicator, or until 5 hr. had elapsed if not 
ompletely exhausted. Samples were then washed until 
he stock gave negative results to the starch-iodide 
ndicator. 

Hypochlorite bleaching was performed at 6% mois- 
jure-free consistency on 50-gram samples of washed, 
hlorinated stock. Except in a series where 80 and 
40°F. temperatures were also employed, temperature 
was maintained throughout the hypochlorite stage at 
10°F. by means of a constant temperature water bath. 
The amount of bleach liquor as calcium hypochlorite 
vas based on adding an equivalent amount of chlorine 
| qual to 100% of the acid chlorine number (unless other- 
wise specified as in the case of one series where the 


amount of hypochlorite was varied to study its effect on 
color reversion). The hypochlorite bleaching was run 
until exhaustion as shown with starch-iodide indicator 
or until 5 hr. had elapsed if not completely exhausted. 
Except in the series where pH variations during the 
hypochlorite stage were investigated, all hypochlorite 
bleaching was done without buffering, i.e., the pH was 
allowed to drop off as the bleaching proceeded. 

The peroxide bleaching was carried out with 2% 
sodium peroxide which had been buffered and stabilized 
with sodium silicate, sulphuric acid, and magnesium 
sulphate (Epsom salt). Freshly prepared batches of 
peroxide were made with 166.6 ml. of distilled water, 
10 grams of sodium silicate (41.5° Bé.) containing 29% 
SiO. and 8.9% Na,O, 40 grams of sodium silicate, 
1.9 ml. of concentrated sulphuric acid (clear, colorless 
grade of 66° Bé.), and 0.05 gram Epsom salt (MgSOx: 
7H.O). Time of bleaching was 5 hr. and pulp consist- 
ency was 5% moisture-free. 

Samples of all stocks, after final bleaching was com- 
pleted, were made into handsheets, air-dried overnight 
(approximately 16 hr.) in an air-conditioned room at 
72°F. and 50% relative humidity. The brightness 
value was then determined on a General Electric 
reflectometer using the no. 1 filter in the standard man- 
ner. 

The remainder of all stocks after bleaching were kept 
in sealed bottles as slush pulp at 72°F. Additional 
samples were then made into handsheets at 24, 48, 72, 
96, and 120-hr. intervals, air-dried, and tested as above. 

All data presented in the tables are based on the aver- 
age of samples run in triplicate or more. 


DEINKING FACTORS 


Two deinking factors were investigated in this work: 
first, the type of chemical used for deinking and second, 


Table Il. Influence of Deinking Temperatures 


1 Danking agent; 4% NaOH, 


Deinking agent, 10% NaxCOs, 


Deinking agent, 2% Na202, 
-temperature emperature 


Fae temperature — 
200°F. 160°F. 130°F. (KOKA 


- t a 
160°F. 130°F. 110°F. 00°F. 160°F, 180°F. 110°F. 


r rightness 


| After bleaching PDS: Test 75.3 74.8 
» After 24 hr. 71.4 74.1 72.9 72.4 
After 48 hr, 70.0 73.5 71.8 71.4 
| After 72 hr. T21 71.2 71.0 
| After 96 hr. 69.0 72.2 70.9 70.0 
, After 120 hr. 68.9 CO ov Oe 69.6 
Brightness drop, 120 hr. 3.6 4.0 4.6 pee 
1. for chlorination, % 4.96 5.94 6.04 5.78 
1. for hypo, % 29 3.96 4.02 3.85 


‘ime of deinking, hr. /'s 
‘ime of chlorination, hr. 5 5 a 5 
‘ime of hypo, hr. i 5 


= NINN INI 
P2RWNNW: Bo 
NANWAICO OC 
On 


oon 


72.0 72.5 72.5 72.0 00083 76.4 75.4 
70.2 ees Tao a 76.2 75.0 73.9 
69.7 Ciille, 3 70.4 69.9 75.7 74.8 73.0 
69.5 70.6 69.8 70.0 76.0 74.6 72.5 
69.5 70.1 69.5 70.0 75.8 74.4 2 
69.0 69.7 68.5 A 75.6 74.3 72.3 

3.0 2.8 4.0 i) eh 2.1 3.1 

6.55 6.51 6.66 5.20 6.45 6.26 5.86 

4.36 4.34 4.44 3.47 4.23 4.17 3.90 
ae 1/4 1/4 1/4 ae: ify 1/4 

5 5 5 5 5 5 5 

5 5 5 5 i) 5 5 
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Table III. Influence of Chlorine Variations in Chlorina- 
tion and Hypochlorite Stages 
Constant amount chlorine Constant amount hypo- 
in chlorination stage, chlorite in hypo stage, 
varying hypochlorite, % varying chlorination, % 
70-80 60-40 50-50 70-80 60-40 50-60 


Brightness 

iAtiter bleaching 74) On" 107 san 70. 0 sned sien Oli md 

After 24 hr. (ees et - ies goed Taya) APD 

After 48 hr. Hy WEL Bhs ahs: ie OE” afl oilh 

After 72 hr. Roth el WG ea YATE nee 

After 96 hr. Atay Bk yee afayalay Tiare MUn zs 

INiiie WALD Toux, 7 BP re 1 TPA TU 
Brightness drop, 

120 hr. 3.6 Bee 1,2 1.8 Bino 3.8 
Cl. for chlorina- 

tion, % 6203 5603s Or OSu 0298.0. 03 sear OZ 
Cl, for hypo- 

chlorite, % 2.57 4.02 6.038 4.02 4.02 4.02 
Time of deink- 

ing, hr. 1 1/4 V4 1 1/4 fe 
Time of chlorina- 

tion, hr. 5 5 5 5 5 5 
Time of hypo, hr. 5 5 5 5 5 5 


the temperature of deinking. As it was considered 
possible that one deinking agent might give different 
results than another at various temperatures, a series 
of experiments was run at 110, 130, 160, and 200°F. for 
three deinking agents—sodium hydroxide, sodium car- 
bonate, and a sodium peroxide-sodium hydroxide— 
sodium silicate mixture. 

The data obtained in these experiments are listed in 
Table I which is arranged to show the influence of the 
type of deinking agent and in Table II which is de- 
signed to show the influence of the deinking agent. 

The data show that sodium peroxide deinking in all 
cases at equivalent temperatures gives less color rever- 
sion as is seen from the drop in brightness after 120 hr. 
than does sodium carbonate which is intermediate, and 
than does sodium hydroxide which gives the greatest 
reversion after 120 hr. In most cases, sodium peroxide 
deinked stock also gave the highest brightness, with 
sodium carbonate the lowest brightness. 

Up to temperatures of 160°F. the increasing of the 
temperature of deinking reduced the cclor reversion of 
the finished bleached stock. Above 160°F. raising the 
temperature of deinking appeared to increase the bright- 
ness drop very slightly. 


BLEACHING FACTORS 


Variations in Chlorine and Hypochlorite Stages 


The relationship between the distribution of chlorine 
and of hypochlorite in bleaching and their effect on color 
reversion was studied in four ways: first, holding the 


Table IV. Influence of Chlorine Distribution Between] 
Chlorination and Hypochlorite Stages 


Total chlorine constant 


S@hlopinas Chlorina- Chlorina- | 
tion 70%- tion 60%— tion 50% —\¥} 
hypochlorite hypochlorite hypochlorite 

30% 40% 50% 

Brightness 

After bleaching 75.9 76.1 75.4 

After 24 hr. 74.4 75.2 74.9 

After 48 hr. Ta20 Too 74.0 

After 72 hr. 72.6 73.4 i2au 

After 96 hr. 72.9 73.2 73.4 

After 120 hr. TES, TAME (one 
Brightness drop, 

120 hr. 4.0 P45, 2.3 
Cl, for chlorina- 

tion, % 6.86 5.88 4.90 
Cl, for hypo, % 2.94 3.92 4.90 
Time of deinking, 

hr. ye od 4 
Time of chlorina- 

tion, hr. 5 5 5 
Time of hypo, hr. 5 5 5 


amount of chlorine added in the chlorination stage con|| 
stant and varying the hypochlorite addition; second] 
keeping the amount of hypochlorite constant and vary} 
ing the chlorine addition in the chlormation step; third! 
holding the total chlorine constant and varying the diss 
tribution between the two stages; and fourth, compila¢ 
tion of the data obtained in the preceding three phases, 
so as to show the effect of variations in the total chlot 
rine. 

Table III shows the influence of chlorine variations 
in the chlorination and hypochlorite stages. An inj 
crease in the amount of chlorine in the first stage or oj 
hypochlorite in the second stage results in higher bright- 
ness and also in less color reversion. An increase it 
hypochlorite appears to be slightly more effective ir 
reducing color reversion than does an increase in chlorine 
in the chlorination stage. 

In Table IV, the total chlorine was held constant anc 
the distribution of chlorine as chlorine and as hypochlo- 
rite was varied. This table again shows that the chlo- 
rine used in the hypochlorite stage is slightly more effec 
tive in reducing color reversion than chlorine used i” 
chlorination. 

Table V is a tabulation of the preceding data, and ir 
general, indicates that increasing the total chlorine 
lowers the color reversion. 


Influence of pH Variations During the Hypochlorite Stage 

The influence of the pH during the course of the hypot 
chlorite bleaching was investigated. Samples weré 
bleached with hypochlorite in five different ways} 


Table V. Influence of Total Chlorine 


-Per cent of total chlorine used 
9.80 9.80 


8.04 8.60 10.05 12.06 13.31 | 
Brightness 
After bleaching 73.8 74.0 75.9 76.1 ome: (6.7 76.9 (ak oT 
After 24 hr. rae mie 74.4 75.2 74.9 75.5 76.3 76.3 
After 48 hr. ait il 71.9 73.0 73.5 74.0 74.3 76.3 ng 
After 72 hr. 71.7 70.4 72.6 73.4 73.1 Ve ws 76.5 76.3 
After 96 hr. 70.4 70.5 72.9 73.2 73.4 rea 75.7 75.6 
After 120 hr. 70.0 70.4 71.9 73.6 7361 73.2 Aid 75.9 
Brightness drop, 120 hr. 218 3.6 4.0 2.5 os 3.5 bee 138 
Cl, for chlorination, % 4.02 6.03 6.86 5.88 4.90 6.03 6.03 9.29 
Cl, for hypo, % 4.02 2.57 2.94 3.92 4.90 4.02 6.03 4.02 
Time of deinking, hr. V4 Wy 1/4 V4 wie 1/4 V4 1/ 
Time of chlorination, hr. 5 5 5 5 5 5 5 5 
Time of hypo, hr. 5 5 5 5 5 5 5 5 
a = = il 
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4 Table VI. Influence of pH During Hypochlorite Bleaching 


Adjusted and Adjusted and Adjusted and 


ehaiered pee walk Apasna with maintained with maintained with 
olomi j J J 
pH 8.6 pH 12.0 to pH 8.6 to 9.0 cae aa mae Sao: 
Brightness ; 
“Sia bleaching 76.4 76.4 (ne: UE th 76.8 
After 24 hr. - 75.4 77.5 oe 76.8 
aS = ee 75.5 ones CCE EU oi 76.7 
Se a i eT 76.1 77.5 76.9 76.4 
r r. 74.2 76.3 77.9 17.4 Wha 
After 120 hr. 73.9 77.6 78.2 Hee UT 
Brightness drop, 120 hr. 2.5 None None 0.4 None 
Cl, for chlorination, % 6.66 nike 7.14 7.14 7.14 
Cl, for hypo, % 4.44 4.76 4.76 4.76 4.76 
Time of deinking, hr. 1/, 1/, i in i, 
Time of chlorination, hr. 5 5 5 5 5 
Time of hypo, hr. 5 5 5 5 5 
Initial pH 8.5 12.0 9.0 9.0 9.0 
Final pH 5.02 6.34 8.12 ly 8.32 


arst, with no pH adjustment, i.e., allowing the initial 
9H of 8.5 to drop; second, with the pH adjusted to 12.0 
ith lime and then allowing it to drop; third, the pH 
djusted to 9.0 with dolomitic lime, then additional 
dolomitic) lime added during the bleaching cycle to 
naintain a pH between 8.5 and 9.0; fourth, the pH ad- 
usted to 9.0 with sodium hydroxide, then the pH during 
leaching maintained by additional caustic; and fifth, 
nd pH adjusted to 9.0 with ordinary milk of lime 
nd kept at this value during bleaching by additional 
ime. On the buffered samples, pH measurements were 
aken every 15 min. and additional material added as 
equired. 

Table VI shows the data obtained. In general, there 
as little or no color reversion where buffered bleaching 
r high alkalinity was employed as compared to a 2.5 
oint drop where no alkaline addition was made. 


nfluence of Temperature Variations on Hypochlorite 
tage 

The effect of temperature was studied at three dif- 
rent temperatures, 80, 110, and 140°F. It was found 
at at 110°F. the highest brightness was obtained, but 
at also the greatest color reversion was experienced. 
Sonversely at 140°F. the lowest brightness was pro- 
uced but there was the least color reversion. The 
sults at 80°F. were intermediate between those at 
40 and 110°F. Complete data are shown in Table VII. 


nfluence of Peroxide Treatment 

The use of a peroxide stage, both as a hypochlorite 
age replacement and also a hypochlorite stage supple- 
ent was tried. In the case of a peroxide stage sup- 


Table VII. Influence of Bleaching Temperature in 
Hypochlorite Stage 
——Temperature of hypochlorite state——~ 
80°F 110°F. 140°F 
rightness “4 
After bleaching 74.9 76.4 74.4 
After 24 hr. is ve. arr 
After 48 hr. ond (hyo) 73 8 
After 72 hr. TAG Aaa 73.8 
| After 96 hr. 73.6 74.2 73.8 
| After 120 hr. Bbc: 73.9 73.9 
rightness drop, 120 hr. 1.4 2.50 0.5 
l, for chlorine, % 6.66 6.66 6. 66 
], for hypochlorite, % 4.44 4.44 4.44 
ime of deinking, hr. 1/4 4 1/4 
ime of chlorination, hr. 5 5 5 
ime of hypochlorite, hr. 5 5 5 
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plementing the usual hypochlorite stage, a higher 
brightness was obtained and there was less color re- 
version than in the case where no peroxide treatment 
was given. 


Where the use of a peroxide treatment was tried to 
replace the normal hypochlorite stage, insufficient 
whitening and brightening action was obtained with 2% 
peroxide. Further work will be attempted with higher 
percentages of peroxide. It is interesting to note, how- 
ever, that the low brightness obtained did not revert 
further. 


Influence of Caustic Extraction 


The effect of a caustic (sodium hydroxide) extraction 
between the chlorination and hypochlorite stages was 
investigated. For this treatment a temperature of 
150°F., a time of 1 hr., and a pulp consistency of 11% 
was used. Three concentrations of caustic were used, 
namely, 1, 2, and 3% (based on the weight of the pulp). 
It was found that the caustic extracted pulp was 3 to 4 
points brighter than a nonextracted pulp and that the 
caustic extracted pulp showed about 2 points less drop 
in brightness. There was only a very slight improve- 
ment in brightness and color reversion using 3% caustic 
as against 1%. 


Table VIII. 


Influence of Peroxide Bleaching 


Peroxide 


No replacing Peroxide 
peroxide hypochlorite supplementing 
treatment stage hypochlorite 

Brightness 

After bleaching 78.8 61.6 80.1 

After 25 hr. 78.1 61.6 79.0 

After 48 hr. 76.6 62.1 80.5 

After 72 hr. Oat 61.6 79.8 

After 96 hr. Se 62.3 79.4 

After 120 hr. They, Il ; Ae ° 79.3 
Brightness drop, 

120 hr. P45 1 None 0.8 
Cl, for chlorina- 

tion, % 6.35 6.35 loys t9) 
Cl, for hypochlo- 

rite, % 4°23 “ie Ame 
NaOo, % bie 2.0 2.0 
Time of deinking, 

hr. V4 Vy 1/4 
Time for chlorina- 

tion, hr. 5 5 5 
Time for hypo- 

chlorite, hr, 5 Pi 5 
Time for peroxide, 

hr. nf ) 5 

V7 


SUMMARY 


A number of factors involved in the preparation of 
bleached secondary fiber (deinked wastepaper) were 
investigated for their effect on color reversion. It ap- 
pears that color reversion is affected by many factors 
common to deinking and bleaching practices. In de- 
inking, both the type of deinking agent and the tem- 
perature of deinking are important. In these experi- 
ments, it was found that peroxide deinking and tempera- 
tures of 160°F. gave less color reversion. 

In bleaching, increasing the total chlorine used les- 
sened the drop in color. Addition of chlorine as hypo- 
chlorite seemed to have somewhat greater effect in de- 
creasing color reversion. It was found that buffered 
bleaching or high alkalinity in the hypochlorite stage 
produced pulps with little or no loss in brightness after 
a 5-day storage. Temperature of the hypochlorite 
stage was found to influence color reversion with least 
color reversion taking place at 140°F. although the 
brightness of stock produced at this temperature was 
not as good as at lower temperatures. A 1% caustic 
extraction between chlorination and hypochlorite stages 
resulted in improved brightness of the bleached pulp 
and less drop in brightness. The use of a peroxide stage 


Beater Additives in Papermaking 


P. B. DAVIDSON 


Several so-called beater additives have been evaluated for 
their influence on engine sizing of paper. The viscosity 
and degree of substitution of the cellulose and starch 
derivatives studied govern, to some extent, the ‘“‘size 
additive’”’ efficiency. The degree of sizing in a paper 
should be judged from the standpoint of its use require- 
ments. This is particularly true when size additives are 
used because they appear to be somewhat specific toward 
certain types of writing inks or aqueous solutions such as 
diazo or photosensitive coating solutions. Size additives 
also exhibit specificity toward different papermaking 
fibers. The rosin sizing of sulphite and sulphate papers 
ean be significantly improved by the inclusion of some 
types of size additives but these additives appear to have 
little value as ‘‘sizing improvers”’ in rag papers. In rag- 
sulphite pulp mixtures the size additive efficiency decreases 
with increased rag fiber content of the paper. No conclu- 
sions are drawn from this work except that too little is 
known about the surface chemistry of various paper- 
making fibers. 


Av A TAPPI meeting in New York several years 
ago the perennial subject of beating of cellulosefibers was 
under discussion. One of those in attendance voiced 
the hope that some day we would add “hydration” 
from a bucket. This apparently facetious remark must 
have been taken seriously by the chemical industry for 
within the last few years some mannogalactans as well 
as several derivatives of cellulose and starch have been 
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18 


Influence of Caustic Extraction 


Table IX. 


| 


No caustic 
extraction 1% NaOH 2% NaOH 38% NaO| 
stage extraction extraction extractio\| 
+ 
Brightness | 
After bleaching 76.6 79.8 80.1 80.1 | 
After 24 hr. Coe 80.0 80.2 80.5 
After 48 hr. 74.8 79.9 79.6 79.8 
After 72 hr. oo 78.6 79.7 (9Ee 
After 96 hr. 73.9 79.3 ah (9M 
After 120 hr. Worn 78.9 79.1 79.4 
Brightness drop, 
120 hr. 2.9 0.9 LE AG, Wer 
Cl, for chlorina- | 
tion, % 5.90 5.90 5.90 5.90} 
Cl, for hypo, % 3.93 3.93 3.93 3.93) 
Time of deinking, 
hr. 4 ia ‘ha ih 
Time for chlorina- 
tion, hr. 5 5 5 5 
Time for hypo, hr. 5 5 5 5 
Time for caustic 
extraction, hr. 1 1 1 1 


as a supplement to chlorination and hypochlorite stag: 
gave higher brightness and a pulp which had improve 
in color reversion tendencies. 

Additional work is in progress and will be reporté 
at a later date. 


The authors wish to acknowledge the valuable assistance of the laborata 
staff of the Niagara mill of the International Paper 


placed on the market that fulfill, in a general way, th 
wish for synthetic hydration. 
Such an application of water-dispersible derivatives « 
cellulose and starch is not new. Oriental papermake 
have added natural water-soluble gums to their pape 
for many years to improve the strength and other phys’ 
cal properties. It is only recently that science hai 
been catching up with the art and has made a study « 
the application of water-soluble natural and syntheti 
“oums”’ to papermaking. Papers made in the Wester 
World require different properties than those found : 
the old oriental papers. Our methods of writing am 
printing are largely responsible for this. The history « 
papermaking and the graphic arts shows why engine ¢ 
beater sizing was inevitable. The recent interest il 
natural and synthetic gums as beater additives has bee’ 
not only for the improvement of strength properties a 
formation of the paper but also as an aid to rosin ¢ 
engine sizing. 
As is the case with most new developments in pap 
technology, they usually are designed for woodpul 
papers. This is rightly so, for by fae the largest marke 
is in this field. However, this does not prevent it 
rag content paper manufacturer from trying them oul 
The problems of beating and engine sizing are far mo! 
critical for him than for the pulp-paper manufacture 
It has long been common knowledge that rag stock 
much more difficult to both beat and size than pulp} 
This is to be suspected when it is realized that the chen 
ical history of these two types of fibers is so | 
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Thus any improvement in sizing efficiency that would 
either assume better sizing or reduce the variations in 
size additions to obtain a satisfactory sheet would be 
welcome. 

The first experiments that were conducted in the 
author’s laboratory consisted of adding sodium carboxy- 
methyl cellulose (CMC) to a Bewoid-sized sulphite 
pulp furnish. It was soon found that the high viscosity 
types were superior as size additives. There appeared 
to be a direct relationship between viscosity of the CMC 
and the sizing imparted to the paper. Although CMC 
possessed no sizing properties in itself it did appear to 
act as a “protective colloid” to prevent agglomeration 
of the size particles when alum was added. When CMC 
samples from different producers were evaluated the 
term ‘high viscosity’? was meaningless. What was 
considered high by one producer was intermediate to 
another. The viscosity ranges for the three types of 

MC are listed in “Water-Soluble Gums” by Mantell 
(page 152) as follows; 


Low viscosity......... 25 to 50 ep. in 2% solution 
Medium viscosity..... 400 to 600 ep. in 2% solution 
High viscosity........ approximately 1500 ep. in 1% solution 


owever there were found to be such large differences 
n the behavior of the same ‘‘viscosity type” of CMC 
that it was considered necessary to obtain actual de- 
terminations of their viscosity. The method used for 
hese determinations was, of necessity, that with the 
Brookfield viscometer. There was so much fibrous 
naterial in some of the samples that a capillary tube 
nethod could not be used with any degree of accuracy 
nd the falling ball method required such modification 
shat it was deemed advisable, for these purely compara- 
ave determinations, to use the Brookfield. The de- 
jerminations were made with 1% dispersions of the 
ugh viscosity types of four brands of CMC. In Table 
are given the viscosity values, along with the sizing ob- 
sained with the particular CMC as asize additive. The 
izing was Bewoid size. As can be seen from these 
esults, viscosity was not necessarily the only criterion of 
tize additive efficiency. Another factor apparently was 
mvolved, that of degree of substitution of carboxy- 
nethyl groups in the cellulose. For the subsequent 
ork, that is described here, one particular brand of 
igh viscosity type of CMC was selected so as to reduce 
his particular variable as much as possible. 

The term “protective colloid” is an easy way of ex- 
laining why CMC improved engine sizing but what 
floes it really mean? ‘To gain a clear picture of what 
jloes happen when CMC is added to a system containing 
losin size, some blank furnishes were examined under 
he microscope. These blank furnishes contained the 
tandard quantities of Bewoid size and alum used in the 
rboratory procedure for making handsheets but were 
ee from any papermaking fibers. The particle size 
if the emulsified rosin was measured as 2 mu or smaller. 
Jnder the microscope these particles in the blank fur- 
lish appear to be individually embedded in a mass of 
ansparent material and maintaining their original 
ze. The CMC appeared to prevent the coalescence of 
he rosin particles into larger aggregates. If such coales- 
lence occurred in some furnishes the CMC would not 
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larger coalesced state, the sizing efficiency is thus re- 
duced by the resultant lack of “covering power.” 
Apparently the CMC is effective only in the former in- 
stance. In other words, CMC or any size additive, can 
improve good sizing but not restore poor or improperly 
precipitated size. 


Table I 
C i . + Ink ti 
CMC brand apeoe AD eee 
1 None 80 450 
») Light pink 80 267 
3 Light yellow 120 325 
4 Light yellow 320 113 


This brings up the question of the best point at 
which to add the size additive. From the logic of the 
question, it would be concluded that the CMC should 
be added before the size and alum. In some cases this 
appeared to be true while in others equally satisfac- 
tory results were obtained by adding it after the size, 


1350 © - Bewoid Control 
O-+1.2% RIO 
x-+ 1.2% DHV CMC 
1200 v-+ 1.2% Mill CMC 


4-+ 12% BK96 


900 


750 


600 


450 
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Fig. 1. Bewoid sized sulphite-sulphate mixture 


as in the stuff chest or just before the wire of the ma- 
chine. In either case the level of sizing appeared to be 
raised by the additive but the rather wide fluctuations 
in sizing persisted. 

It might be well to stop and consider what we mean 
by sizing. The definition given in the “Dictionary of 
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Paper”’ is so inadequate that it implies that every user 
and maker of paper understands the term. Perhaps 
they do, if sizing is determined by its use requirements. 
Without going to extreme cases for illustration, this 
understanding of sizing can be limited to the narrow 
field of technical papers. By ‘technical papers”’ is 


©-Bewoid Control 
1200 o-+ 1.2% RIO 
x- + 1.2% DHV CMC 


v-+ 1.2% Mill CMC 
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Fig. 2. Bewoid sized sulphite-sulphate mixture 


meant blueprint, negative, and direct print or diazo 
reproduction papers. Far more stringent requirements 
are demanded for these papers than for bond, writing, 
book, or others in the “‘fine paper” group. It is obvious, 
therefore, that a paper that is well sized for a bond 
would not necessarily prove satisfactory as a blueprint 
paper. Part of the difficulty in determining the suita- 
bility of a paper for its use requirement rests in the 
methods used in testing the paper’s sizing. It appears 
inconsistent, to say the least, to determine the water- 
absorbent properties of a paper when its use requirement 
is high resistance to penetration of rather concentrated 
solutions of complex salts. An ink penetration test is 
the logical one for bonds and writing papers but there 
is little reason to expect that it would indicate the de- 
gree of sizing required for either blueprint or a diazo 
print paper. This was well illustrated by an attempt to 
formulate a penetration test ink that would substitute 
for a diazo coating solution. For various reasons it was 
desirable to obtain a substitute solution that would give 
the same differentiation of sizing as this solution. A 
blue ink was prepared having the same pH and surface 
tension as the diazo solution but it did not function in 
the same manner as a penetration test solution. 
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} 


A study was made of some of the variables that aff ec 
a penetration test for sizing. One of the most obvio 
of these is the temperature at which the test is madé 
Table II shows the variations in penetration time of thi 
diazo coating solution with changing temperature of thi 
solution. 


Table Il. Effect of Temperature on Penetration Timi 
= 4 


Penetration h 


Temperature, , 
PE time, sec. | 


Test solution 


Diazo solution 
Diazo solution 1 
Diazo solution 1 
Diazo solution 2 
Diazo solution 2, 


RRR wor 
me mOe bo 


3.5 
0.0 
5.0 
0.0 
5.0 


The differential of penetration time per 1°C. changy 
in temperature appeared to be small at 20°C. and as thy 
was also a convenient temperature condition to mair 
tain for the test, it was adopted as the standard cond: 
tion for this sizing test. 
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Fig. 3. Staybelite sized sulphite-sulphate mixture 


| 
In formulating a size test solution it was found that | 
solution of a dye required too long a penetration time t/ 
| 

Table II. Penetration of Wetting Agent Solutions ; 


Penetration \ 

Agent Type time, set | 
Ninol 737 Cationic 1 
Polyglycol stearate Nonionic 1800 
Naccanol NR Anionic 6 


7 
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e useful, as such, for size testing. The obvious altera- 
on in such a system was to add a wetting agent. As 
an be seen from Table III the cationic agent was too 
ficient and produced too short a penetration time. 
‘he nonionic agent that was tried did not appear to 
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x-+ 1.2% DHV CMC 

¥-+ 1.2% Mill CMC 
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Fig. 4. 


sist in the penetration of water through paper. This 
t the choice to be made from the numerous anionic 
ents. 

A blue dye was selected for the test ink because of the 


blue B proved to be satisfactory for this purpose. A 
series of inks was prepared with this dye that possessed 
varying surface tensions and pH conditions that were 
obtained, respectively, by adding different wetting 
agents and hydrochloric acid. The data presented in 
Table IV show the variation in the penetration times 
that were accomplished by altering the concentra- 
tion of the ink, the pH condition, and the wetting 
agent. The concomitant differences in surface tension 
do not consistently explain some of the wide variations 
in penetration times. The series of inks prepared with 
Gardinol are particularly interesting in this respect. 
This wetting agent gave a high pH to the ink (11.5) and 
a very short penetration time. Reducing the pH to 2 
lowered the surface tension but did not affect the pene- 
tration time. Dilution with an equal volume of water 
brought about a slight decrease in surface tension and 
a small increase in penetration time. Again diluting to 
twice the volume gave an ink with small change in 
surface tension, an appreciable increase in penetration 
time, and with it a pH condition nearly as high as the 
original ink, before acid was added. Another dilution 
to twice the volume (i.e., an original volume of 100 ml. 
was now diluted to 800 ml.) brought about no further 
change in either pH or surface tension but altered the 
penetration time to an impractical value of 780 sec. 
The similar alterations of the ink prepared with Tergi- 
tol 08 followed somewhat the same pattern except that 
the original unacidified ink gave high penetration times. 
Acidification reduces the pH from 11.45 to 1.6 and the 
respective penetration from 210 to 16 sec. Dilution to 
twice the original volume did not affect pH, raised the 
surface tension, and the ink gave very high penetration 
of 480 sec. 

One ink was made up with a very strong cationic 
agent, Ninol 737, that had a pH and surface tension 
condition practically the same as the no. 19 ink made 
with Gardinol. However, instead of giving impracti- 
cally high penetrations this no. 55 ink wet the paper so 
fast that the ink crept around the edge of the test sample 
and it sank in the ink before a penetration time could be 
obtained. 

The ink prepared with Emulphor ON, acidified to a 
pH of 1.68 and with a surface tension of 43.5 dynes per 
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mtrast in color with the white paper. Anthraquinone sq. cm., produced reasonably good penetration times 
Table IV 
- — Ink formulas — = — Ink properties ————__——, 
‘ater, Surface Penetration 
| No. Dye ml. Acid Welling agent pH tension time, sec. 
15 Anthraquinone blue | g. 100 ee: Gardinol 1 g. da) 32.0 i 4 
16 Anthraquinone blue 100 HCl Gardinol | g. 2.0 Bll il il 4 
1l Pontamine blue 100 HCl Nacconol NR 1.95 Beall 3.0 
} 17 Anthraquinone blue 200 HCl Gardinol 1.95 30.9 3.8 
18 Anthraquinone blue 400 HCl Gardinol 10.27 30.5 30.0 
i) Anthraquinone blue 800 HCl Gardinol 10.27 30. 5 780.0 
| 19A Anthraquinone blue 800 HCl Gardinol 1.68 30.5 300.0 
| 20 Anthraquinone blue 100 Se Tergito] 08 11.45 40.9 210.0 
21 Anthraquinone blue 100 HCl Tergitol 08 1.60 35.3 16.0 
22 Anthraquinone blue 200 HCl Tergitol 08 1.60 40.2 480.0 
| 37 Anthraquinone blue 100 HCl Gardinol 0.06 g. 1.50 30.8 480.0 
38 Anthraquinone blue 200 HCl Gardinol 1.80 33.3 660.0 
47 Anthraquinone blue 100 HCl Aerosol OT 1 g. 1.40 29.6 é 
iD Anthraquinone blue 100 HCl Ninol 737 0.5 g. 1.58 29.0 
61 Anthraquinone blue 100 HCl Emulphor ON 1 g. La 43.4 3 
62 Anthraquinone blue 200 HCl Emulphor ON 1.68 43.5 ae 
Sanford’s ink (lot no. 1) 1.60 it 
Sanford’s ink (lot no. 2) Sot 
Sanford’s ink (lot no. 2) ‘ 
* Solution crept around the edge of test paper and sample sank. 
21 


and differentiation between papers of known differences 
in sizing. A comparison with the diazo coating solution 
and an acid indicator test is shown in Table V. 
Although it was stated earlier that size additives 
possessed no sizing properties in themselves but that 
their values consisted of improving the sizing efficiency 
of rosin size, nevertheless there appeared to be some 


Table V 
Penetration time, EN 
Acid Diazo No. 62 
Engine sizing of paper indicator solution ink 
Bewoid 100 13 15 
Bewoid + 1.2% CMC no, 1 265 250 165 
Bewoid + 5.7% CMC no. 1 230 165 360 
Bewoid + 1.2% CMC no, 2 300 305 300 
Bewoid + 1.2% CMC no. 3 200 180 80 


specificity of various size additives toward some pene- 
tration test solutions. For example, CMC increased 
the penetration time for the diazo solution much more 
than for the substitute ink (which is referred to as no. 
62 ink). A much greater difference in this same direc- 
tion was exhibited by locust bean gum which produced 


Table VI. Sizing of Pulp Mixtures 


high penetration times with the diazo solution and e 
higher penetration with the no. 62 ink. Howeve 
derivative of locust bean gum showed no such spec 
sizing effect. with the two test solutions. 

These observations were made on sulphite pulp ha 
sheets. From brightness variations that occur 
from one lot of pulp to another and accompany? 
variations in sizing efficiency, it was strongly suspect 
that the condition and possibly the type of papermak; 
fibers, were important factors in not only rosin sizj 
but also in size additive efficiency. This might w 
be determined by using fibers of such different chemi/ 
history as sulphite and sulphate pulps. A series; 
handsheets was prepared from these types of pulp a: 
varying mixtures of the two. One such series was sia 
with Bewoid and another sized with Staybelite sii 
Using these two series as controls, another series ¥ 
made in which different size additives were incorpora 
in the furnishes. The degree of sizing in the pap| 
was measured by the penetration test using the - 
62 ink and the diazo coating solution. 

The furnish schedules for these series of experime? 
consisted of adding the size additive in a 1.2% of 1 


Stock Engine sizing 
100% sulphite Bewoid 
75% sulphite- 25% sulphate Bewoid 
50% sulphite- 50% sulphate Bewoid 
25% sulphite- 75% sulphate Bewoid 
100% sulphate Bewoid 
100% sulphite Bewoid 
75% sulphite- 25% sulphate Bewoid 
50% sulphite- 50% sulphate Bewoid 
25% sulphite- 75% sulphate Bewoid 
100% sulphate Bewoid 
100% sulphite Bewoid 
75% sulphite- 25% sulphate Bewoid 
50% sulphite- 50% sulphate Bewoid 
25% sulphite- 75% sulphate Bewoid 
100% sulphate Bewoid 
100% sulphite Bewoid 
75% sulphite- 25% sulphate Bewoid 
50% sulphite- 50% sulphate Bewoid 
25% sulphite- 75% sulphate Bewoid 
100% sulphate Bewoid 
100% sulphite Bewoid 
75% sulphite- 25% sulphate Bewoid 
50% sulphite- 50% sulphate Bewoid 
100% sulphite Staybelite 
75% sulphite- 25% sulphate Staybelite 
50% sulphite- 50% sulphate Staybelite 
25% sulphite- 75% sulphate Staybelite 
100% sulphate Staybelite 
100% sulphite Staybelite 
75% sulphite- 25% sulphate Staybelite 
50% sulphite- 50% sulphate Staybelite 
25% sulphite- 75% sulphate Staybelite 
100% sulphate Staybelite 
100% sulphite Staybelite 
75% sulphite- 25% sulfate Staybelite 
50% sulphite- 50% sulphate Staybelite 
25% sulphite- 75% sulphate Staybelite 
100% sulphate Staybelite 
100% sulphite Staybelite 
75% sulphite- 25% sulphate Staybelite 
50% sulphite- 50% sulphate Staybelite 
25% sulphite- 75% sulphate Staybelite 
100% sulphate Staybelite 
100% sulphite Staybelite 
75% sulphite- 25% sulphate Staybelite 
50% sulphite- 50% sulphate Staybelite 
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Penetrotion time, sec. 


Diazo 0.4 
Size additive solution ink 
141 114} 
112 103} 
244 201 
208 173} 
ie 240 206 | 
R-10 411 55d! 
R-10 392 469° 
R-10 743 1028 
R-10 511 1049 
R-10 710 897 
BK-96 521 575 
BK-96 466 48i! 
BK-96 883 1047 j 
BK-96 531 5144 
BK-96 1340 1400 ° 
CMC (mill) 484 196 | 
CMC 484 136 3 
CMC 692 2183 
CMC 811 336 5 
CMC 543 409 |) 
CMC DHV 617 154 4 
CMC 398 1422 
CMC 668 220 |) 
196 89 ) 
208 98 § 
378 221 
233 146 } 
ae 296 139 } 
R-10 Tee 253 } 
R-10 462 310 ) 
R-10 1138 524 
R-10 606 880 
R-10 734 461 
BK-96 644 341 
BK-96 756 313 
BK-96 1216 1047 
BK-96 270 506 
BK-96 595 848 | 
CMC (mill) 491 205 
CMC 458 119 
CMC 844 199 
CMC 586 306 
CMC 702 273 
CMC DHV 480 176 
CMC 438 179 
CMC 955 259 
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ry fiber weight to 6 liters of 3% consistency pulp. 
wo milliliters of 12.5% alum solution was then added 

ollowed by the rosin size in a quantity equal to 2% of 
he dry fiber weight. The system was aged for !/, hr. 
hen 5 ml. of 5% sodium aluminate was added, followed 
y 15 ml. of alum solution to bring the pH to approxi- 
nately 4.5. 

Under these furnish conditions it was found that 
osin sizing was slightly more efficient with sulphate 
han with sulphite pulp. There appeared a tendency 
oward maximum sizing efficiency with a 50-50 mixture 
f these two pulps. However no generalization on the 
ffects of the different pulps upon size additive efficiency 
vas warranted. When Bewoid sized papers were tested 
nth the no, 62 ink the sulphate fiber content was bene- 
cial to sizing and size additive efficiency. When 
ested with the diazo solution this tendency was less 
vell defined. The penetration times with both test 
olutions were more erratic for Staybelite sized papers. 
Under a different furnish schedule these relationships 
etween fiber, size, size additive, and penetration test 
lution might be quite different. 

In Table VI and Fig. 1, 2, 3, and 4 are given the pene- 
ration times for the ink and the diazo solution. Fig- 
res 1 and 2 show penentrations with Bewoid sized 
apers of varying fiber content and also containing vari- 
us size additives. The additive R-10 is a carboxy- 
1ethylated starch, BK96 a locust bean gum deriva- 
ve, and the two CMC samples were from two different 


PENETRATION TIMES OF DIAZO SOLUTION (SECONDS) 


50 
PER CENT RAG CONTENT 
Fig. 5. Bewoid sized rag-sulphite mixture 


lots of the same viscosity type. Figures 3 and 4 show 
the comparable data for Staybelite sized papers. 


Table VII. Sizing of Rag-Pulp Mixtures 


———Penetration time, sec. 
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Diazo No. 62 
Stock Engine sizing Size additive solution ink 
% sulphite Bewoid Ne 51 44 
% sulphite Bewoid CMC-30 159 90 
0% sulphite- 50% rag Bewoid eae 29 28 
9% sulphite- 50% rag Bead CMC-30 85 89 
100% rag Bewoid oe 27 23 
100% rag Bewoid CMC-30 41 35 
0% sulphite Bewoid oe 51 44 
0% sulphite samen BK-96 ae os 
50% sulphite- 50% rag Bewoic ae 
0% sulphite- 50% rag Bewoid BK-96 He ss 
Bewoid x 
| oes hee Bike Z : 
40% sulphite Bewoid Wares 46 50 
; f iG Se iphite Bayou Cellosize - ‘ = 
10% sulphite- 50% rag ewoic re. 
bog sulphite- 50% rag ain Cellosize a ae 
7Ol as 
100% bs ewe Cellosize 70 76 
i i 44 40 
0% sulphite Bewoid ae 
j vol Locust bean gum 596 280 
4g Be 50% ed 39 36 
0% sulphi fo Tag i ve ei 
0% sulphite- 50% rag ies Locust bean gum os Ee 
| ie. ie Bewoid Locust bean gum 45 a7 
‘ i 69 78 
40% sulphite Staybelite wo 263 493 
h ; S lit Cellosize 
eG Eiohite 50% Baars 69 67 
0% sulphite- Tag S a babes 169 265 
0% sulphite- 50% rag eta Cellosize ss i 
100% rag ay Dele Geallosi 127 162 
Stay ellosize 7 
0% sulphite ees Liane oe 67 ee 
Pe j Locust bean gum 265 
ee ae ; : : 
% sulphite- 1 Tag : ne 181 176 
% sulphite- 50% rag AC aa Hegush peas, sum oi os 
100% ra, aybelite aie : 
i008. = Staybelite Locust bean gum 86 8 
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This brings up several questions of rather controver- 
sial nature. The addition of alum before rosin sizing 
might well be challenged as well as the final furnish 
pH of 4.5. These results might also be discounted on 
the basis that white water was not recirculated into 
the deckle box. These criticisms were recognized and 
the furnish schedule and sheetmaking conditions 
changed for another series of experiments on mixed fiber 
paper. The author’s work is primarily concerned with 
rag content papers so the next experiments to be de- 
scribed were with sulphite pulp and rag fiber mixtures. 
In these experiments no alum was added before the 
rosin size, the size was “set” or precipitated at a pH of 
about 5.5, and the final pH was adjusted to the same 
value. The size additive was added at a point corre- 
sponding to that which would be near the headbox of 
the machine. The handsheet machine was equipped 
with a reservoir to collect the drainage or ‘“‘white water” 
from the sheet mold. This reservoir was designed to 
retain about half of the drainage water; the rest flowed 
out through an overflow pipe. In making handsheets 
the drain pipe from the sheet mold was filled with fresh 
water up to the screen. White water was pumped from 
the reservoir into the deckle box, the specified quantity 
of 1% pulp furnish added, and the sheet was then formed 
on the wire. The first five sheets, thus made, were 
discarded. It was found that in making these first 
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Fig. 6. Bewoid sized rag-sulphite mixture 


five sheets the white water system had reached an equi- 
librium with fresh ‘‘make-up water,”’ that is, the pH and 
the alum content had become fairly constant. 


One further change in furnish preparation was made 
to bring laboratory conditions to more nearly those of 
the mill. This was in respect to the temperature of the 
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rag stock when the beater is dumped. For this reas 
the sized furnish was held at about 50°C. for an ho 
before dilution to 1% consistency. 

One series of experiments was based upon Bewo; 
sizing of 100% sulphite pulp, a 50% mixture of sulphij 
and rag stock, and 100% rag papers. A similar seri 
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Fig. 7. Staybelite sized rag-sulphite mixture 


was sized with Staybelite. The sizing of these variow 
papers was tested with both the diazo coating solutic 
and the no. 62 ink. 


The penetration time data showed the usual loss - 
sizing with increased rag fiber content of the pape 
(Table VII and Figs. 5, 6, and 7). A comparison : 
this with the previous data all for the sulphite pu! 
paper showed that the possible improvement. wit 
higher furnish pH and the changed alum addition pr! 
cedure was more than counterbalanced by the effect ‘ 
higher temperature and recirculated white water. Ti! 
combined effect of white water and rag fiber conter 
brought about an even more spectacular decrease in tH 
efficiency of size additives than in the original ros: 
sized control papers. This decrease was so mark 
that there might be some question concerning the use + 
size additives with all rag papers. The greatest ben 
fits were obtained with the nonionic size additives, ae 
as locust bean gum and Cellosize in these all rz 
papers. 


It thus appears that size additives can be a very us 


ful adjunct to engine sizing of wood pulp papers but t 
economy of their use in rag content papers may 

questioned. Not until we know why rag fibers beha 

so differently from wood pulps will size additives 
the panacea for the rag paper manufacturer. 
REcEIVED Oct. 15, 1953. 
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The Rind and Pith of Papyrus—An Analytical Study 


LOUIS E. WISE and MOHAMMED A. EL-TARABOULSI 


in orienting study was undertaken to provide chemical 
lata, mainly a summative analysis of both the rind and 
ith of Egyptian “‘papyrus,”’ the ancient ““papermaking”’ 
aaterial. Such data, obtained for the first time, may 
erve as a basis for some future work on the chemistry of 
ertain constituents of the plant. The analytical data 
aclude percentage extractives, ash, acetyl, uronic acid, 
ylan, lignin, hemicellulose, and alpha-cellulose. 


HISTORICAL INTRODUCTION 


Most of the studies made on the various species 
f papyrus (from Egypt, Anglo-Egyptian Sudan, North 
rm Rhodesia, Zululand, and Palestine) have involved 
ulping operations in order to find the suitability 
if each as a potential papermaking material. However, 
complete summative analysis for most of these species 
; lacking. A systematic study of the constituents 
nd the chemistry of the various components of papy- 
s is also rather meager. In one case, however, 
‘otocek (1) reported the presence of p-fructose and p- 
fucose in the hot-water extract of the parenchymatous 
ssue of Cyperus papyrus (from Italy), together with d- 
lose and small amounts of glucosan from the hydroly- 
s products of the same tissue after the water extrac- 
on. A botanical microscopic study of papyrus has 
sen made (2-4), and in general the plant seems to con- 
st of fibers, sclerenchyma cells, parenchyma cells, 
assels, and epidermal cells; the fibers are rather fine, 
ort, and ranging between 0.5 to 3.0 mm. in length 
verage 1.7 mm.) and 0.008 to 0.025 mm. in diameter 
erage 0.012 mm.); the extremities of the fibers are 
sinted. 
+ Papyrus has been pulped by different methods, the 
jost satisfactory of which seem to be various types of 
kaline pulping, either by the use of sodium hydroxide 
ader pressure (5-9) or without pressure (4), or by 
soking with lime (1/0). Mechanical pulping (11-13), 
\Iphur dioxide pulping (1/4), and the conversion of 
apyrus into “half stuff”? (15) have also been reported. 
jields from the alkaline pulping are rather low (i.e., 
6% yield of unbleached and 27% of bleached pulp). 
lhe resulting paper is usually hard, rattly, of good 
rength, and bleaches to a pale cream color. Evi- 
ently papyrus pulp is unsuitable for writing paper (/6) 
ut can be used for making wrapping paper, compressed 
bard for containers, and for building and insulating 
arposes (17). There seems to be a general agreement 
‘at the pithy material of papyrus has either little or 
» value as a papermaking material (5, 17, 18). Ap- 
rently pithy cells (parenchyma) in the pulp may cause 
rinkage of the paper on drying and give rise to a stiff, 
wehmentlike sheet. They also hinder the bleaching 
socess (18). It is claimed, however, that the pulp 
ade from Northern Rhodesia’s papyrus is superior 1n 
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quality to that made from Egyptian and Zululand papy- 
rus (5) despite the fact that the Rhodesian material 
contains about 80% of pithy material. It is also 
claimed (17) that papyrus from the Sudan is superior to 
other varieties since it contains less pithy material. 
This evidently is a point of disagreement. Cyperus papy- 
rus (Egypt) and “Um Soof” (Panicum pyramidale). 
were suggested at one time (19) as a source of potash. 
because the stem of the former contains 2.1% and the 
latter 2.3% KO (on the dry basis). 

It is of interest that paper is still being made in small 
quantities from papyrus in Sicily, Italy, in two sizes, 33 
by 44 cm. and 44 by 57 cm., and is on sale to tourists. 
The processes employed are similar to those used in 
ancient times (20, 21). However, a plant was estab- 
lished in South Africa in 1920 for making paper from 
Cyperus papyrus using modern pulping methods (22). 


EXPERIMENTAL 
Preparation of Samples for Analysis (Rind and Pith) 


An 80-gram air-dry sample of Egyptian papyrus 
(Cyperus papyrus L.) was used in this work. The pithy 
material of the sample was separated from the rind as 
carefully as possible with the edge of a knife, and each 
was weighed separately. The pithy material ac- 
counted for 19.8% of the total. The pith and the rind 
were then reduced to meal by using a Wiley mill. The 
meal from the rind was screened and that passing a 40- 
mesh and retained by an 80-mesh screen was used for 
the analysis of the rind. Part of the meal from the 
pith (analysis 1) was bottled separately and the remain- 
ing part of the meal was screened to a 40 to 80-mesh 
sample (analysis 2), each specimen being analyzed in- 
dividually. The various samples were stored in screw- 
capped bottles. Moisture determinations were made 
concomitantly with each analysis. Throughout the 
course of the study, moisture determinations showed 
only slight variations. 


Orienting Qualitative Experiments 


The Nature of Carbohydrates in Pith and Rind. The 
carbohydrate components of the rind and pith were 
qualitatively identified by the use of paper partition 
chromatography. 

A 2-gram sample (from each of the pith and the rind), 
previously extracted with ether, alcohol-benzene, and 
cold water, was hydrolyzed at room temperature with 
72% sulphuric acid for several hours, diluted with water 
to bring the acid mixture to 3% concentration, and 
boiled for several hours under a reflux condenser. The 
boiling suspension was neutralized with barium carbon- 
ate and filtered; the clear filtrate was acidified very 
slightly with acetic acid and concentrated to a thin 
sirup, which was then submitted to paper partition 
chromatographic analysis by the method of Wise, 
Green, and Rittenhouse (23) using a 4 by 22-in. What- 
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man no. 1 paper. Two paper chromatograms were 
made for each sirup using two different developers and 
different times of developing. The results are given in 
Table I. 


Table I. Identification of Sugar Units 


Material® Sugars identified Sugars identified © 


Glucose (strong) 

Xylose (strong) 

Arabinose (small amounts) 
Glucose (strong) 

Xylose (strong) 

Arabinose (small amounts) 
Galactose (?) 


Rind Glucose (strong) 
Xylose (strong) 
Arabinose (?) 

Pith Glucose (strong) 
Xylose (strong) 
Arabinose (?) 


@ Tests for starch were negative. f é 

’ Developer: ethyl acetate, acetic acid, water (9:2:2); time of develop- 
ment, 24 hr. ; 

€ Developer: Pyridine, n-butanol, water (3:10:3); time of development, 
48 hr. 


Modified Maule Reaction (24) for Syringyl Groups. 
When shaken with chlorine water for a few minutes, 
followed by treatment with aqueous sodium sul- 
phite, the pith and rind gave a nondescript yellowish- 
red color which lay somewhat between the color given 
by hard and softwoods. Thus the test proved to be of 
questionable value. 


Analytical Procedures 


Ash Determination. The weighed oven-dry samples 
were charred very carefully and then heated to con- 
stant weight over a Bunsen burner. Results are shown 
in Table IT. 


Table Il. Ash Components 


Ash, % 
(on unestracted, 
oven-dry material) 


Rind 4.65 2.75 
Pith 5.35 3.15 


Ash, % 
(on extracted, 
oven-dry material) 


Extractives. Successive extractions were made using 
ether, alcohol-benzene, and cold water, and the extracts 
from both the rind and the pith were determined by 
weighing the extract directly in each case, and also by 
determining the loss in weight, by difference, of the 
sample after the total extractions were made. The 
ether and alcohol-benzene extractions were made in a 
Soxhlet extractor, while the cold-water extraction was 
carried out in a beaker in three batches during a period 
of 24 hr. The results are recorded in Table III. In 
this and in subsequent tables, unless otherwise indi- 
cated, the results of duplicate analyses are given. 


Table III. Extractives 


Total 
extractives 
(average), % 
Ma- direct weight, extract, extract, Lossin Direct 


Ether extract, Alcohol-benzene Cold water 


terial % direct weight, % direct weight, % weight weight 
Rind eee h505) 5.390 _ S68) Bie WO. 10) 7A 
Pith WSR)  WeeYA GG iy KN) Pies ASIC Cyesye — tshst8)/ 


Lignin Content. The “Klason” lignin determination 
(25) was applied to the extracted pith and rind of papy- 
rus by using 72% sulphuric acid followed by dilution to 
3% and heating. In initial determinations the lignin 
was filtered on a Berlin crucible, but the filtration was 
very slow and time-consuming (24 hr. filtration). The 
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results, however, showed a high degree of precisio} 
(Table IV). In later lignin determinations it was foun 

expedient to filter the lignin on ‘‘balanced filter papers» 
according to the method of Wise (26). This was muc 

faster (6 hr. were needed only for filtration and washt 
ings), and this also showed a fair degree of precisio 
(Table IV). The lignin in all cases contained a negligr 
ble amount of ash (0.1 to 0.2%). 


Table [V. Lignin 
(Corrected for ash; unextracted basis), % 


4 Filtration on the Berlin crucible (24). 
b Filtration on ash-free filter paper (26). 


Quantitative Isolation of the Alpha-Cellulose and Hema 
cellulose Fractions. Proximate determinations of alphas 
cellulose and hemicelluloses were carried out by firs) 
preparing holocellulose and then isolating the two frac 
tions from this starting material. The chlorite proce 
dure was used in this work (27, 28). The air-driee 
holocelluloses were weighed and extracted for 2 hr. 
20°C., with 100 ml. 5% aqueous potassium hydroxide 
with occasional shaking. The suspension was filteree 
promptly by suction into an excess of acetic acid, an¢ 
the residue was then washed successively with 50 m| 
5% potassium hydroxide, with water, and finally wit 
dilute acetic acid and water. The filtrate and washin 
(which were strongly acid) were then treated with 4 t; 
5 volumes of 95% ethanol to precipitate the hemicelh 
lose (fraction A). The fibrous residue, after a 


washing, was air-dried and extracted with 100 ml. 16% 
potassium hydroxide as before. The suspension wai 
again filtered into an excess of acetic acid, and washer 
successively with 50 ml. of 16% potassium hedroniie 
water, 10% acetic acid, and water. The filtrate was 
precipitated by means of an excess of alcohol, thus giv’ 
ing hemicellulose (fraction B). The two hemicelluloss 
fractions were combined. The insoluble fibrous residui 
from these extractions was the ‘“‘alpha-cellulose,”’ whick 
was only corrected for ash. 


Table V. Alpha-Cellulose Content 
(Corrected for ash; unextracted, oven-dry basis), % 


Lo 
Piih: sad rad 10.60 
i) 
| 
| 


The combined flocculent, hemicellulose fractions wen 
centrifuged and washed thoroughly with warm 95% ah 
cohol, absolute alcohol, and anhydrous ether. Th 
white powdery products were then dried to consta 
weight at 100°C. Ash determinations were made o 
the various hemicelluloses by careful charring and ig, 
nition in the presence of a few drops of concentrate 
sulphuric acid. The “‘sulphated ash” was then weighe 
and extracted repeatedly with hot water. The wate 
insoluble residue was also determined. The enti 
water-soluble ash was assumed to be present as pota 
sium sulphate, with the further assumption that th 
potassium in this ash has been present originally in th 
form of —CO-OK in the uronide portion of the he 
cellulose fraction (29). The soluble sulphated ask 
was calculated to potassium for which due correctioi 
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vas made. A correction was also made for the insolu- 
le ash in the hemicellulose. The corrected values (29) 
f the hemicellulose are given in Table VI. 


Table VI. Hemicellulose 
(Corrected for ash; unextracted, oven-dry basis), % 


Acetyl. The acetyl groups are assumed to be asso- 
lated largely with the hemicelluloses (presumably the 
sylans). Accordingly, sometimes the acetyl contents 
wre added to the total hemicellulose contents. In this 
vase they have been treated separately. Table VII 
sives the acetyl values. 


Table VII. Acetyl Content 
(Unextracted, oven-dry basis), % 


Uronic Anhydride Content. Uronic acids are usually 
resent in a polymerized form either in the hemicellu- 
se or as pectic materials. The method used for their 
etermination was that of Browning (30). Table VIII 
ives the values of uronic anhydride content. 


Table VIII. Uronic Anhydride Content 
(Unextracted, oven-dry basis), % 


Epis area eee, eae YS Pe. 6.98 
[ek Se Ce ee 

Uronic Anhydride Content of the Hemicellulose 
15720 18.45 
Le ket he oe Di een ae 16.6 


Pentosans; Estimation of Xylan Content. Prelimi- 
sary chromatographic data indicated that both the 
ind and the pith contain appreciable amounts of xylan 
nd only subordinate amounts of arabans. Pentosans 
ere converted into furfural by distilling with 12% hy- 
lrochloric acid under standardized conditions. Fur- 
ral was then determined as the phloroglucide (31), 
om which the pentosan content was calculated by the 
ise of Kréber’s tables (32). Inasmuch as uronic acids 
nd polyuronides also yield a certain amount of furfural 
shen distilled with hydrochloric acid, suitable correc- 
ions should be made for this additional furfural. 
Mmpirical corrections (29) were applied, and the cor- 
ected phloroglucide values were then converted into the 
orresponding xylan values as seen in Table IX. 


Table IX. Xylan 


Corrected for 


Uncorrected, uronic anhydride, 
(0) (9) 
j 18.79 17.4 
ith Efe oe 
Jemicellulose (rind) 69.15 64.0 
emicellulose (pith) 67.6 62.25 


A summation of analytical data is given in Table X. 
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Physical Data 


Degree of Polymerization. Staudinger and Feuer- 
stein (33) reported a degree of polymerization for papy- 
rus of 1870 to 2040. In the present work the p.p. of 
the alpha-cellulose that had been extracted from the 
rind holocellulose was determined. The alkaline ex- 


Table X. Summative Analyses of Papyrus 
(Unextracted, oven-dry basis), % 


Types of analysis Rind Pith 

Ash 4.66 4.64 5.35 5.39 
Total extractives 10.78 10.65 9.14 8.88 
Acetyl 4.08 4.15 4.72 4.72 
Lignin (corrected for ash) 19.69 19.69 16.02 16.21 
Alpha-cellulose (corrected for 

ash) 39.85 39.40 40.25 40.60 
Hemicellulose (corrected for 

CASO) ayn. eae es tens Gece 21.21 20.70 24.90 24.86. 
Total 100.27 99.23 100.38 100.61 
Average 99.75 100.09 


~~ 


traction of the alpha-cellulose was carried out in the 
presence of air (not nitrogen) under which conditions 
the fibrous material was probably severely degraded. 
The average p.P. of the alpha-cellulose as determined by 
the nitrate method (34) was 656. 


Fiber Dimensions. The unextracted rind and pith 
were macerated with acetic anhydride and sodium 
chlorite according to the method of Isenberg (34). 
The ultimate fibers did not separate after one chlorite 
treatment, and the process was repeated five times but 
with nosuccess. After the chlorite treatment, however, 
as soon as the rind and the pith were treated with dilute 
alkali, the structure immediately collapsed and macera- 
tion to the ultimate fibers was easily effected. The 
tiber dimensions were determined under the microscope 
with the aid of an eye micrometer. It should be noted 
that the maceration method used was rather drastic 
and the values obtained should be regarded with cau- 
tion. 

Rind: The length of the fibers ranged from 0.29 to 0.7 mm. 

(average 0.5 mm.); the diameter ranged from 0.005 to 
0.01 mm. (average 0.007 mm.). 
Pith: The length ranged from 0.1 to 1 mm. (average 0.45 


mm.); the diameter ranged from 0.005 to 0.008 mm. 
(average 0.006 mm.). 


DISCUSSION 


Complete summative analyses of both the rind and 
pith of Egyptian “papyrus” are presented for the first 
time. Of interest is the relatively high hemicellulose 
content of the pith, which was used by the ancients for 
making paper. The question arises about the impor- 
tance of the role played by the hemicellulose in cement- 
ing and holding the fibers together in the ancient paper- 
making process. In that respect it is of interest to note 
the great resistance to maceration of the pith and the 
rind (in the chlorite treatment) and the immediate col- 
lapse of the structure on extracting the hemicellulose 
with alkali. This is rather an abnormal phenomenon 
when compared with the behavior of different species of 
wood (85). Future studies of the chemistry of these 
hemicelluloses should prove to be of interest. 


From the pulping point of view, papyrus has a some- 
what low lignin, fair alpha-cellulose, and ‘‘normal” 
hemicellulose content, but on the other hand, the di- 
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mensions of the cellulose fibers are rather unsatisfactory 
from the papermaker’s point of view. However, state- 
ments regarding the usefulness of the plant for pulping 
purposes cannot be made without actual pulping experi- 
ments. 
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Suitability of Wood Pulp for Acetylation 


J. R. PROFFITT, H. M. GRAHAM, E. R. PURCHASE, and R. C. BLUME 


Work at the Benger Laboratory of the Du Pont Co. has 
shown that the evaluation of pulp can be separated into 
two distinct parts. The first of these, pulp processability 
in acetylation, can be carried out rapidly and con- 
veniently by the pulp manufacturers while the second, 
determination of cellulose acetate quality, usually re- 
quires the spinning of yarns by highly specialized tech- 
niques and with apparatus which is commonly found only 
in the acetate industry. This paper discusses a laboratory 
method for determining the suitability of a pulp for 
acetylation. 


Durine the past 15 years, the cellulose acetate 
industry has become an increasingly important con- 
sumer of wood pulp cellulose. The late entry of wood 
pulp into this field is probably attributable to the dif- 
ficulties of evaluating its suitability for acetylation. 
Because of the complexities of commercial acetylation 
practice and differences in specifications of cellulose 
acetate for film, plastics, and yarns, the testing of ace- 
tylating wood pulps has been largely left to the cellu- 
lose acetate manufacturers. As a result, the rate of 
progress in development of acetylating pulps has been 
primarily dependent upon the facilities of the consum- 
ing, rather than the producing, industry. 

The consumer’s testing of candidate pulps has usu- 
ally involved the production of cellulose acetates by one 
particular method and the suitability of the pulp for 
acetylation has been reported by description of the 
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countered and the quality of the yarns or films ul4 
mately produced. The methods for evaluation whic 
have been made available for use by the pulp manufa: 
turers usually expressed the suitability of the pulp ! 
acetylation only in terms of the quality of cellulos 
acetate flake produced by the specific method. 2: 
cause a large number of factors are considered simu 
taneously, no simple objective expression for usefulne¢ 
of the pulp can be given. In general, these methoo 
require the use of rather complicated techniques am 
expensive apparatus, which has done much to limit the 
use by the pulp and paper industry. 

There are three parameters important to the proces: 
ability of wood pulp in acetylation: (1) the over-a 
rate of reaction, (2) the rate of degradation of th 
cellulose acetate being produced, and (3) the rate + 
disappearance of filter-plugging particles during ace} 
ylation. | 

The first of these quantities, the over-all rate of ré 
action, is important because it determines the rate : 
which the reaction mass must be cooled, on the one hane 
and the productivity of equipment, on the other. Tl! 
second of the processability factors, rate of degradatio1 
is of the greatest importance because the final degr 
of polymerization determines the physical properti 
of the yarns and films made from the cellulose acetat 
Therefore, it is necessary to discontinue the reaction ¢ 
a given degree of polymerization, regardless of the A 
terability of the resulting product. The filterability 
the product is of direct economic importance since 
determines the kind and extent of processing that 4 
cellulose acetate must receive prior to spinning. F 
the reasons indicated, a screening test has been p | 
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Fig. 1. Reactor assembly 


A, bottom portion of anhydride metering device. B, electric 
motor, 1800 r.p.m. full speed. C, three-bladed stainless steel 
stirrer. D, thermometer and ‘‘Thermocap”’ clamp. £, reaction 
kettle. F, '/s-in. polythene gasket. G, ‘‘Thermocap”’ relay. 
H, plate glass top. ‘ 


oped which is capable of describing the suitability for 
acetylation by these three terms. 

The method involves periodic determination of the 
concentration of filter-plugging particles and the vis- 
eosity of the acetic acid solution during the latter stages 
of acetylation. These values are then plotted against 
each other to give what is termed a quality curve, which 
is highly reproducible and capable of predicting the 
results of commercial scale acetylations. To obtain 
high sensitivity, this method uses only 1.9% sulphuric 
acid catalyst (based on cellulose) as contrasted to the 


(1, 2). Low consistency has been found essential not 
only to insure isothermal reaction conditions but to 
provide, finally, a cellulose acetate solution of suffi- 
ciently low concentration that the viscosity adequately 
describes the degree of polymerization. 

Prior laboratory tests (1, 2) for the suitability of 
acetylating pulps have usually relied upon turbidity 
measurements and insoluble residues for the quanti- 
tative description of the test results. Both turbidity 
and insoluble residues, however, are a measure of fac- 
tors other than plugging particles. The cellulose ace- 
tate formed, for example, from pulps high in pentosans 
and displaying high turbidity in acetic acid solution is 
Joften quite easily filterable and of acceptable viscos- 
tity. In other cases pulp has been found to contain a 
small percentage of fibers which acetylate so slowly 
that they never swell strongly in the reaction media 
and thus leave much insoluble residue but do not 
‘markedly affect filterability. On the other hand, high 
‘alpha pulps which have been dried to very low moisture 
contents will give quite clear solutions, relatively free 
of insolubles, yet be entirely unacceptable because of 
poor filterability. The substances responsible for the 
haze and insoluble residues thus may have no effect on 
the processability of wood pulp in acetylation, although 


TAPPI - January 1954 Vol. 37, No. 1 


20% use in the acetylatability test of Jayme and Schenk: 


they may limit the suitability of the cellulose acetate 
for certain end uses. 


APPARATUS AND REAGENTS 


Figure 1 shows the water-jacketed stainless steel re- 
actor assembly with the stirring unit, temperature con- 
trol, and reagent metering device in place. The top is 
of safety glass and made to specification by the Pitts- 
burgh Plate Glass Co. The vessel is heated by water 
pumped from a constant temperature bath maintained 
at a given temperature. After the reagents are added, 
the inlet tube is removed and the opening stoppered. 

Figure 2 shows a diagram of water flow and the tem- 
perature control system. Solenoid valves A, B, C, 
and D are controlled by the “Thermocap” relay. The 
constant temperature bath is maintained at a tempera- 
ture slightly above 55°C. The exact temperature is, 
of course, determined by the heat losses in any given 
system. r 

The following reagents are used during the acetyla- 
tion reaction. 


Acetic acid (f.p. = 16.3°C. or higher) It is important that 
this be of constant quality and contain less than 0.2% water. 


a | 


Sulphuric acid c.p., ACS. 

Acetic anhydride c.r. It is important that this be of constant 
quality and contain no more than 0.3% acetic acid. 

Sodium carbonate c.P. 

Karl Fischer reagent. 

0.5 N NaOH. 


The acetylation procedure can be broken down into 
the following steps: (1) disintegration of dried pulp 
or extraction of moisture from undried pulp, (2) activa- 
tion, (3) acetylation, and (4) sampling and catalyst 
neutralization. 


PROCEDURE 


The acetylation is so devised that either a machine- 
dried pulp or an undried pulp can be used. When a 
machine-dried sample is used, the pulp is preferably 
stored in a constant humidity room at 65% R.H. and 
75°F. for at least a week before use. Pulp sheets are 
torn into 1'/.-in. squares before storage. This condi- 
tioning allows the sample to reach a moisture level of 7 
to 8%. In using a machine-dried pulp, care is taken 
that such pulp has never been dried lower than 5% mois- 
ture, since Jayme and Schenck (/) indicate that over- 
drying leads to “irreversible hornification’’ and to pro- 
duction of acetates of extremely low filterability. 

Conditioned machine-dried pulp is analyzed for mois- 
ture content by Fischer reagent (3). The per cent 
moisture is calculated and a starting weight of pulp 
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Fig. 2. Diagram of temperature control system 
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equivalent to 70.4 grams of moisture-free cellulose is 
used. The pulp is placed in the stainless steel reactor 
and 1500 grams of the glacial acetic acid are added. The 
reactor top is fastened and the pulp broken up by stir- 
ring. After the pulp sheet is completely disintegrated, 
the slurry is transferred to a Buchner funnel and filtered. 
A rubber dam is used toward the end of the filtration 
period to remove the acetic acid as completely as 
possible. The filtered cellulose is transferred to a 
previously weighed 3-liter wide-mouthed bottle and 
filtrate is added until the bottle contains the original 
conditioned pulp weight plus 360 grams. A 20-ml. 
portion of the filtrate is titrated for moisture. The 
total amount of water removed from the pulp during 
disintegration is calculated and added to the pulp. 
The bottle is stoppered and placed on a set of mixing 
rolls at 25°C. for 30 min. or until the pulp is completely 
disintegrated. 

When an undried pulp sample is used, for example, 
to distinguish the effects of drying from other prepara- 
tive variables, the wet pulp is washed three times by 
stirring with 1500-gram portionsof glacial acetic acid and 
filtered after each washing. After the final washing, the 
pulp is filtered as dry as possible on a Buchner funnel 
using a rubber dam. Samples are removed and ana- 
lyzed for moisture content by Fischer reagent and for 
acetic acid content by titration with 0.5 N (normal) 
sodium hydroxide. From these analyses, the cellulose 
content is determined and the correct amount of pulp 
mat to give 70.4 grams of moisture-free cellulose is 
weighed into a 3-liter bottle. The total acetic acid 
present in the mat is determined and additional acid 
added so that there will be 360 grams of acetic acid pres- 
ent. 

After the temperature of the bottle has reached 25°C. 
it is removed from the rolls and 50 ml. of catalyst solu- 
tion are added. The catalyst solution is a stock solu- 
tion of sulphuric acid in glacial acetic acid. This solu- 
tion is conveniently prepared from 133.0 grams sul- 
phuric acid and 5117 grams glacial acetic acid and may 
be titrated with 0.1 N anhydrous sodium acetate in 
glacial acetic acid using 0.1% crystal violet indicator 
in glacial acetic acid. The solution is adjusted to 
0.0265 + 0.0001 gram H,SO, per ml. measured at 25.0 
+ 0.1°C. For such solution d;, = 1.061. The cata- 
lyst is kept in a 25 + 0.1°C. constant temperature bath 
and is delivered from an atomatic 50-ml. pipet. Upon 
addition of catalyst, the bottle is returned to the rolls 
for a 72-min. period and is maintained at 25°C. 

During the tumbling period, the correct amount of 
acetic anhydride and additional acetic acid is weighed 
out. About half the acetic acid to be used is placed in 
the reactor and the temperature raised to 45°C. 


The amount of acetic acid and anhydride to be added 
is determined from the following equations: 


Acetic acid (in grams) = (—6. 665) (1) 
(70.4 + grams H,O present in pulp) + 1712.6 


Acetic anhydride (in grams) = (5.665) (2) 
(70.4 + grams H.O present in pulp) — 245.1 
These equations correct for the moisture present in 
the pulp so that each acetylation has for 70.4 grams of 
cellulose 153.7 grams of anhydride and a total 1243.4 
grams of acetic acid diluent present at the start of the 
acetylation reaction. 
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ADAPTER 


FILTER TUBE SPIMNERET 


Fig. 3. Filtration tube and attachments 


At the end of the 72-min. activation period, the bottl¢ 
is removed from the rolls and transferred to the reacton 
The remaining acetic acid to be added to the reaction ij 
used to rinse the tumbling bottle before addition to the 
reactor. Three minutes after the tumbling period, the 
stirrer is started and acetic anhydride is added at the 
rate of 40 ml. per min. 

A stopwatch is started at the beginning of the anhy; 
dride addition. The temperature is allowed to reach 

°in5to8min. In general, sampling is begun 5 mint 
after the bottom of the reactor is visible thiough the 
reaction mixture. For a normal machine-dried acetate 
pulp of 7 to 8% moisture, the first sample is collectec 
85 min. after the beginning of acetylation by with: 
drawal into a tared bottle. The schedule for the othez 
samples depends upon the appearance of the first sam/ 
ple. Until the knack of sampling is developed, as 
many as seven samples can be withdrawn 5 to 10 min: 
apart. For anormal run, five 300 to 350-gram samples 
are sufficient. All samples are weighed and the prope 
amount of sodium acetate “‘stopping solution” is addec 
immediately after the sample is taken, to neutralize the 


* sulphuric acid catalyst, and the time of “stopping” is 


noted. The sodium acetate solution is made by dis- 
solving 1.16 grams of anhydrous sodium carbonate in 
102 ml. of glacial acetic acid. For each 100-gram sam- 
ple of ‘‘gum,”’ 5.33 ml. of solution (a fourfold excess) is 
used to neutralize the catalyst. The solution is meas-+ 
ured from a buret at room temperature. With collec- 
tion of samples, the acetylation is concluded and th 
samples are allowed to cool to room temperature. | 

SAMPLE EVALUATION | 

With the exception of the filtration assembly, the 
equipment used for sample evaluation can be purchased 
from chemical supply houses. Figure 3 shows a dia- 
gram of the filtration tube assembly. The filter tube 
is a stainless steel pipe 19 in. long with a 1'/,-in. internal 
diameter. The spinneret head is a perforated stainless 
steel hexagonal nut threaded to fit the end of the filter 
tube. 

The concentration of filter-plugging particles in the 
sample solution is determined by application of the 
Hermans and Bredee standard filtration law (4). 

It has been shown by these authors that equation (3) 
holds for cellulose xanthate solutions: 


k 
Vani ae. (3) 
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when t > © then (5) becomes: 


;- = Kp (6) 
Here ¢ is time required for V ml. of filtered solution to 
pass through a filtered medium. If V is converted to 
W, weight of solution, then equation (4) results. Di- 
viding through by ¢ yields equation (5). If the filtering 
medium is plugged, ¢ is infinite and the reciprocal of the 
weight of the filtered solution is equal to K, which is 
called the filter-plugging constant (6). Alternatively, 
K, can be determined according to equation (4) as the 
slope of the line obtained by plotting ¢/W against t. 
This constant is thus a measure of the concentration of 
particles in the solution which can plug a filter of a 
particular porosity. These equations have been found 
to describe satisfactorily the filtration behavior of cellu- 
lose acetate solution. 

The filter-plugging constants are obtained by pouring 
250 to 300 ml. of the gum into a filter tube and filtering 
it at a nitrogen pressure of 60 p.s.i. until the paper is com- 
pletely plugged. In the event that seven samples have 
been taken, less than 250 ml. can be used. The spinneret 
nut is packed with a filter ring against the spinneret face, 
a 200-mesh stainless steel screen, calibrated filter paper, a 
stainless steel ring, and a polythene gasket. The filter 
paper is calibrated at atmospheric pressure by pouring 
450 ml. of acetone (0.25% moisture) in a filter tube and 
noting the time required for 400 ml. of the acetone to 
flow through the paper. This time is noted on the mar- 
gin of the paper and if more than 55 + 15sec. the paper 
‘is not used. If the paper is within the limits, it is al- 
lowed to dry for use in the filterability test. 

As stated previously, the reciprocal of the weight of 
j filtered gum is the plugging constant for that particular 
paper of a certain acetone porosity. The filter-plugging 
‘constant is corrected to comparable values through the 
use of the equation (7) which is based on a 50-sec. 


paper. 


—_ 0.012717X + 0.3006 (7) 
Kss 
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where X = paper porosity as measured by seconds to 
pass 400 ec. of acetone. 

The viscosity of the filtrate from the determination of 
the plugging constant is measured at 45°C. in an Ost- - 
wald-Fenske viscometer. 

The tubes are filled with filtered gum solution in a 
standard manner by inverting and filling to the top 
flow mark. The viscosity of the gum solution is meas- 
ured at 45 + 0.1°C. in a series 300 pipet and the value 
reported in centistokes. 


TREATMENT OF DATA 


Filter-plugging constants corrected to a 55-sec. paper 
value are plotted against the viscosity values for each 
sample. The curve obtained is compared with a curve 
obtained for a pulp known to give good results in the 
acetylation reaction. The displacement of this curve 
from the standard curve is a measure then of the pulp 
behavior. If the curve falls above the standard, the 
pulp tested is worse than the standard pulp; if the 
curve falls below the standard, the pulp is a better pulp 
for acetylation. 

This test lends itself very easily to routine use since 
tables or graphs can be made that enable the operator » 
of the test to make very few calculations. With these 
aids, the test can ordinarily be completed in 6 hr. and 
can be handled by a worker without technical training. 


EXPERIMENTAL RESULTS 


The standard laboratory acetylation procedure was 
developed primarily for the evaluation of commercial 
dissolving pulps and a variety of experimental acetate 
pulps for possible use in the manufacture of cellulose 
acetate. The inherent differences in various types of 
wood pulp as to processability in acetate manufacture 
are illustrated in Fig. 4, which shows “‘quality’’ curves 
resulting from the laboratory acetylation of a commer- 
cial sulphite process acetylating pulp (curve a), and a 
commercial sulphite pulp used for production of viscose 
rayon (curve b). These curves show typical differences 
in processability of these two types of pulps and predict 
accurately the processing difficulty encountered in the 
acetylation. 

The pulp designed for acetylation reached a plugging 
constant of 100 X 10-4 at a viscosity of 60 cs. This is 
quite an acceptable performance. The pulp designed 
for xanthation gives a plugging constant of 350 X 10~* 
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at 60 cs. and would place an undesirable burden on the 
filtration system. Because these pulps are different in 
so many ways, only a systematic testing of pulping 
variables by the technique presented here permits con- 
clusions, illustrated below, as to the factors responsible 
for the difference in performance. 

This procedure is of particular value in choosing be- 
. tween alternative process conditions in development of 
a method of manufacture for acetylation pulps. An ex- 
ample of the application of this method to the evalua- 
tion of pulping processes is afforded by a study of a 
series of aspen pulps prepared by sulphite and prehy- 
drolysis-sulphate process and submitted by the U. S. 
Forest Products Laboratory at Madison, Wis. The 
experimental procedures by which these pulps were pre- 
pared are described by Simmonds, Kingsbury, Martin, 
and Keller (4). 

These samples were acetylated in the laboratory 
equipment and by the procedure described here. 

Examination of the quality curves, Fig. 6, and prep- 
aration procedures, Fig. 5, for the various samples re- 
veal the following facts: 

1. Comparison of curves a and d shows that the 
drying conditions chosen for this sample have definitely 


deactivated the pulp. In order to eliminate the dryin 
variables, the remaining samples were examined as 
wet pulps. | 

2. Since curves a and b are the same within experi- 
mental error, prehydrolysis-sulphate cooking product is 
equivalent to that from the ammonia-base sulphite 
process. | 

3. Since curves a and ¢ are equal within experi- 
mental limits, hot and cold alkaline extraction are} 
equally effective purification steps following a prehy- 
drolysis-sulphate cook. 

4. Since curve b is definitely better (lower plugging} 
constant at a given viscosity) than either curve e or f,, 
hot alkaline extraction is superior to cold alkaline ex-: 
traction following sulphite pulping. 

All of the aspen pulps reacted faster than a commer-' 
cial acetylation pulp control, and some of the reaction| 
mixtures reached the fiber-free stage in approximately} 
one half the time required by a commercial acetylation| 
pulp used as a control. Consequently, in the use of! 
these pulps for the production of cellulose acetate} 
a manufacturer would find it necessary to adjust his} 
production cycles accordingly. The fact that many’ 
of the aspen pulp reaction mixtures reached the fiber- 
free stage at very high viscosities is desirable for com- 
mercial use since separation of the acetylation end point | 
and the viscosity end point by an appreciable time 
makes for ease of control. 
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Establishment of Correlations for the Three-Stage 
Bleaching of Semichemical and Sulphite Pulps and 
Blends Employing a Modified Permanganate Method 


P. L. LEEMHUIS 


A modification of the Wiles permanganate number test 
(TAPPI Standard T 214 m-50) has been developed. This 
modification took into account the problem of the ratio 
of permanganate to pulp sample weight when a yery 
wide range of permanganate numbers was considered. 
Bleaching investigations, based on this modified test, 
were carried out on a series of mixed hardwood neutral 
sodium sulphite semichemical (N.S.S.C.) pulps of widely 
varying cooking degree, on some spruce sulphite pulps, 
and on several blends of these two types of pulps. Through 
the introduction of the permanganate number of the 
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alkali-extracted pulp as a variable, the establishment of _ 
correlations for the first and the third stages of bleaching 
was made possible. In practical bleaching work, the use 
of separate correlations for the first and third stages 
proved advantageous, for it permitted compensation in 
the hypochlorite treatment for certain discrepancies 
encountered in the chlorination and alkaline extraction 
stages. A generalized graphical representation of the 
over-all three-stage bleach requirements for these pulps 
was made by combining the correlations for the first and 
third stages. The relationships established with these 
specific pulps were applied with discretion with a promis- 
ing measure of success in some pulping investigations, in 
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yhich conventional and unconventional pulping methods 
yere used, and which involved a number of individual 
ardwood species and various commercial blends of mixed 
ard woods. 


THE expanding commercial production of bleach- 
ng grades of hardwood neutral sodium sulphite semi- 
hemical pulps (hereafter referred to as N.S.8.C. pulps 
or the sake of brevity) has accented the need for a 
uitable bleach requirement test for these pulps. The 
ecedent set by most reported research work is the use 
f the lignin content in the estimation of the chlorine 
equirements. In order to avoid the obvious difficulties 
f undertaking lignin determinations for process con- 
rol, the problem is being met quite generally through- 
ut the industry by various modifications of the usual 
leach requirement tests. Girdler (1) has described a 
leachability control test for highly lignified pulps. 
“his method features a permanganate oxidation of a 
echanically pretreated pulp sample and takes into 
ecount the problem of the ratio of the potassium 
ermanganate to the pulp sample weight for highly 
gnified pulps. Trout et al. (2) have detailed a modified 
‘ingle procedure for the quantitative determination of 
he lignin content of semichemical pulps. 


A simple modification of the Wiles permanganate 
umber test has been in use for several years by this 
iboratory for the measurement of permanganate 
umbers covering a very wide range. In this paper, 
yme three-stage bleach control correlations are 
esented which are based on this modified test. 

In the three-stage bleaching of hardwood N.S.8.C. 
ulps or blends of this pulp with spruce sulphite pulp, it 
ay be desirable to measure the permanganate numbers 
t only of the component pulps, but also of the 
fended pulps. In addition, it has generally been found 
opropriate to determine the permanganate number of 
e alkali-extracted pulp for guidance in the addition of 
pochlorite in the final stage. These considerations 
dicate the desirability of a permanganate number test 
overing a range of from 0 to 70 or more. A problem 
‘ose in regard to the ratio of KMnO, to the pulp 
mple weight when such a wide range of permanganate 
mbers was considered. 


ODIFICATION OF THE PERMANGANATE NUMBER 
LEST 

Wiles (3) has suggested a procedure for pulps of very 
gh or very low bleachability. In this method, the 
antities of KMnO, and H.SO, were varied in pro- 
ortion to the approximate pulp bleachability, always 
ing 1 gram of pulp and maintaining, by proper 
‘lution, the initial concentration of the reagents at 
133 N H.SO, and NV /300 KMnOx. 

It appeared that the same fundamental conditions 
puld be met more simply if all factors were held 
variant with the exception of the pulp sample weight, 
ich factor would be varied in proportion to the 
proximate pulp bleachability. The later scheme has 
en used as the basis for a modified permanganate 
amber method which has been employed in this work. 
or this method, it has proved practical to systemati- 
lly divide the permanganate number scale into ranges, 
each of which definite pulp sample weights have been 
cified. 
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The ideal would probably be the use of a pulp sample 
weight so selected that the final concentration of 
KMnO, would be uniform; that is, so that an invariant 
back titration with the sodium thiosulphate would 
result. The permanganate number, determined in 
this way, should not suffer from discontinuity through- 
out the entire practical range. A possible scheme would 
involve a number of determinations employing different 
pulp sample weights. The permanganate number 
would be calculated from figures determined by inter- 
polation of these results to the condition of invariant 
back titration with the sodium thiosulphate. Even 
with a high degree of discretion in the selection of the 
pulp sample weights by this scheme, probably three 
tests would be necessary for each pulp. 

It appeared that a balance between the degree of 
continuity demanded and the simplicity and con- 
venience of the method could be made quite practically 
by adjusting the sample weights so that the amount of 
KMnO, consumed is held within stated limits. A 
reasonably continuous relationship between perman- 
ganate number and chlorine requirement was found 
when the sample weights specified in Table I were used. 
On the specific basis defined by Table I, the consump- 
tion of KMnO, is automatically maintained in the range 
32 to 64% of the amount applied, except for pulps with 
permanganate numbers over 64 or under 4. 

The modified permanganate number is determined by 
the methods defined in TAPPI Standard T 214 m-50, 
using the instructions for the 25-ml. basic method, with 
the vital qualification that the pulp sample weights 
specified in Table I be employed. It has been found 
appropriate to measure the fractional gram pulp 
samples volumetrically from pulp slurries of known 
consistency of about 0.1 to 0.2%. The modified 
permanganate number is calculated by dividing the 
difference between 25 and the sodium thiosulphate 
back titration by the pulp sample weight in grams. In 
the following experimental work, permanganate 
numbers were determined exclusively by the described 
modified method. 


EXPERIMENTAL 
Cooking and Attrition Mill Treatment 


A series of five mixed hardwood N.S.S.C. pulps, 
covering a range of cooking yields of from 57 to 76%, 
were prepared in an 0.8-cu. ft. laboratory autoclave 
equipped with a forced circulation system. The mix- 
ture of hardwood chips used in the preparation of these 
pulps was sampled from the mill chip conveyor. 

Aspen N.S.S.C. pulps at two yield levels were also 
prepared, using for these a 0.4-cu. ft. autoclave not 
equipped with a forced circulation system. The 
details of both the mixed hardwood and the aspen 
N.S.8.C. cooks were recorded in Table IT. 

For identification purposes, crude cooking yields, 
and the permanganate numbers of the pulps, deter- 
mined on the defibered samples that were reserved for 
the bleaching investigation, were included in the table. 
The temperature rise in every case was at the rate of 
1°C. per min. from 70°C. to the maximum cooking 
temperature. 

The defibering of the semichemical chips was carried 
out in a Sprout-Waldron 12-in. laboratory attrition 
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Table I. Pulp Sample Weights Used in the Determination 
of the Permanganate Number by the Modified Method 


Sample weight, Permanganate 


grams No. range 
0.25 Over 32 
0.50 16-32 
1.00 8-16 
2.00 


Under 8 


mill, modified to a speed of about 2600 r.p.m. and 
equipped with a hand-auger feed mechanism. 

Following rough preliminary disintegrations, the 
cooking yields were determined. Each pulp was 
subsequently given two passes at a clearance setting of 
0 mil and at a pulp consistency of about 3% in order to 
provide several samples of crudely defibered pulp. To 
provide more drastic defibering, each pulp was de- 
watered at the end of the second pass to a consistency 
of about 6% and given one or more passes at the higher 
consistency. At the end of each pass, a pulp sample 
was reserved for the measurement of freeness and 
permanganate number. The main body of the pulp 
was reserved for the bleaching investigation at the 
minimum degree of defibering believed desirable for 
bleaching grade pulps. These points are indicated by 
footnote d in Table III, which records these defibering 
data. Small amounts of the pulps were subjected to 
attrition mill passes in excess of that judged necessary 
for satisfactory bleaching grade pulps. This was done 
in order to provide pulp samples to serve in the study 
of the influence of the degree of attrition mill treatment 
on the permanganate numbers of the pulps. 


Bleaching Investigation 


A number of 50-gram charges of each N.S.S8.C. pulp 
were chlorinated to various degrees. Following alka- 
line extraction treatments, each pulp was subjected to 
the determination of the permanganate number of the 
alkali-extracted pulp. In addition to the investigations 
on the mixed hardwood and the aspen N.S.S.C. pulps, 
similar experiments were carried out on three laboratory- 
prepared spruce sulphite pulps of widely varying 
permanganate number and on _ several hardwood 
N.S.8.C.-spruce sulphite pulp blends. These data were 
recorded in Table IV. 

It is necessary at this point to describe the pro- 
cedures employed in this work. Chlorinations were 
carried out in widemouth jars of capacity of about 4 
liters. An acidified bleach liquor technique, described 
below, was employed in order to simplify the handling 
and transfer problems of the chlorine. Other work has 
indicated that this method can be used interchangeably 
with the method of chlorination using chlorine water. 
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12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 
48 KMnO, NO. 


Establishment of correlations for the chlorina\ 
tion stage : 

(1). Abscissa in section A—KMn0O, no, of alkali-extractes 
pulp. (2) Abscissa in section B—KMnO, no. of unbleaches 
pulp. (3). Points in section B interpolated from section A! 
(4). Pulps with KMnQ, nos. of 4.8, 9.0 and 22.0—spruce sul 
phite. (5). Pulps with KMnO, nos. of 29.2, 43.2, 50.0, 58.0 
and 66.4—mixed hardwood N.S.S.C. | 


-2 CHLORINE CONSUMED IN CHLORINATION STAGE - % 


~ 

~ 
iy 
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Fifty-gram charges (moisture-free basis) wer! 
weighed out from the centrifuged stock and dispersee 
in water. The pulps were then dewatered on a 6-1n 
Buchner funnel, into the bottom of which was fitted : 
disk of 100-mesh stainless steel wire cloth. The pulj 
was retained as a cake until all was in readiness for thi 
chlorination. The measured amount of bleach liquo) 
was added to the predetermined amount of water an¢ 
completely mixed. Consistencies were adjusted t¢ 
3% except in the case of pulps with permanganat/ 
numbers 50 or over, in which cases the consistencie\ 
were adjusted to 2.5%. Discretion was used in th: 
adjustment of the water temperature so that the re 
action temperature was maintained in the range of 2t 
to 24°C. The pulp cake was broken into a few larg: 
portions and dropped into the mixture of water ae 
bleach liquor. An amount of dilute (10%) hydro 
chloric acid, equivalent to the lime used in the formai 
tion of the bleach liquor, was immediately introduced t 
the container and the cover secured. The manua 
agitation was begun rather mildly in order to mix thi 
acid into the bulk of the liquid most easily. At the ene 
of 1 hr., the pulps were dewatered on the Buchne; 
funnel. Each pulp was washed with about 1500 ml. a 
cold water. The pulp cake was then removed from thi 
filter to permit the washing of the remaining pulps a 
the series. 

When all was in readiness to begin the alkalin! 
extractions, the pulp cake was returned to the Buchne 


Table I. Details of the Mixed Hardwood and the Aspen N.S.S.C. Cooks | 

' ; Cooking 

Sodium Sodium Time at end point, 

rab Asati Pele BOLE : ee maximum g. és liter Waste Crude Modified 

No. Wood identification wood, % ve % Paton eae it rae sulehite nour fone, ae ee | 

572 Mixed hardwood 28 0 4.5 175 7 9.1 Ges 56.9 29.2 | 
570 Mixed hardwood 24 il 4.5 175 5 9.5 (OR 61.0 43.2 
569 Mixed hardwood 20 2 45 170 52/3 9.9 re 62.6 50.0 
568 Mixed hardwood 16 3 4.5 170 3 9.1 7.0 68.8 58.0 
567 Mixed hardwood 12 4 4.5 165 2 Beil 6.8 75.8 66.4 
573 Aspen 22 0 6.5 W75 45/, alk teal 62.3 35.2 
571. Aspen 14 4 6.5 165 21/5 fell eal 74.4 57.2 


@ Liters liquid, including wood moisture, per kilogram moisture-free wood. 
> Determined on pulp samples reserved for the bleaching investigation (see Table III). 
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funnel and the pulp rewashed with about 1500 ml. of 
water at about 50°C. Caustic soda and water of the 
proper temperature were measured out and added to 
the hot pulp cake, previously placed in the jars used 
for the chlorinations, so that a pulp consistency of 5% 
and a temperature of 50°C. were obtained. The 
pulps were mixed initially and once again after the 
elapse of about 30 min. As is indicated in Table IV 
the amount of caustic soda was increased from 3 to 5% 
for a number of the pulps in the higher permanganate 
number range. After a retention time of 1 hr. at a 
sustained temperature of 50°C., the pulps were re- 
turned to the Buchner funnel for washing. Washing 
was carried out with about 1500 ml. of cold water 
followed by a like amount at about 40°C. The 
washed cakes were diluted with water to a definite 
volume (8 liters). Consistency tests on the pulp 
slurries permitted the notation of the yield of the semi- 
bleached pulps and indicated the volume of slurry for 
use in the determination of the permanganate number 
of the alkali-extracted pulp. 


DISCUSSION 

Establishment of the Correlations for the Chlorination 
Stage 

The experimental chlorination and alkaline extraction 
data (Table IV), pertaining to the three spruce sulphite 
pulps (cooks A, B, and C) and to the five mixed hard- 
wood N.S.S.C. pulps (cooks 567, 568, 569, 570, and 572) 
were used to prepare correlations for the chlorination 
stage. In section A of Fig. 1, the chlorine consumption 
nvas plotted against the permanganate number of the 
alkali-extracted pulp for each of these pulps. The 
shlorine consumptions for the individual pulps that 
were indicated by interpolation to postcaustic stage 
yermanganate numbers of 1.5, 2, 3, 4, 6, and 8 were 
sorrelated with the permanganate numbers of the un- 
dleached pulps (Fig. 1, section B). It was found 
ecessary to impose a number of qualifications upon 
these correlations. Certain of the factors that were 
found to limit the generality of the correlations for the 
orination stage were considered in the following 


Some Qualifications of the Correlations 


The data for the aspen N.S.S.C. pulps and for the 
nardwood N.S.S.C.-spruce sulphite blends were not 
sed as an integral part of the correlation indicated in 
Fig. 1, but were analyzed by noting the degree of con- 
jormity to this correlation. This analysis was con- 

eniently included in Table IV. The figures in 


parentheses, indicated by the footnote e, to which 
specific attention is called, were interpolated from Fig. 
1. The conformity of the experimental data for the 
hardwood N.S.S.C.-spruce sulphite blends to the 
correlation of Fig. 1 was quite good. In the case of the 
aspen N.S.8.C. pulps, the comparison of the perman- 
ganate numbers of the alkali-extracted pulps, inter- 
polated from Fig. 1, and the experimentally determined 
figures for these pulps, revealed that differences attrib- 
uted to wood species introduced discrepancies with 
respect to the established correlation. While the 
chlormation requirements of the aspen N.S.S.C. pulps 
could be predicted in a general way, conformity was not 
sufficiently good to permit the staging of the hypo- 
chlorite treatment without the determination of the 
permanganate number of the alkali-extracted pulp. In 
some pulping investigations involving a number of 
individual hardwood species and various commercial 
blends of mixed hardwoods, the deviations, attributed 
to wood species, were observed to be minor and rarely 
exceeded the deviations noted in the case of the aspen 
N.8.8.C. pulps. 

In the pulping investigation of some coniferous 
species, neutral sulphite and a number of other related 
high-yield methods were employed. When the corre- 
lation established in Fig. 1 was applied to these pulps, 
the correlation was found to break down seriously. 
The following example was found to be typical of the 
behavior of these pulps. 

A spruce neutral sulphite semichemical pulp with a 
permanganate number of 54.8 was chlorinated with 
14.5% available chlorine. The permanganate number 
of the alkali-extracted pulp was 7.1 following a “stand- 
ard”’ extraction and 5.2 following a “strong” alkaline 
extraction. These figures were compared with the 
figure 3.8 which was interpolated from the correlation 
established in Fig. 1. In the above example, the 
“standard” extraction was defined as 3% caustic soda 
at a pulp consistency of 5% at a temperature of 50°C. 
for 1 hr. (final pH 11.6). The “strong” extraction 
treatment was defined as 5% caustic soda at a pulp 
consistency of 10% at a temperature of 73°C. for 1 hr. 
(final pH 12.1). 

The degree of attrition mill treatment was another 
factor that was found to limit the generality of the 
correlations for the chlorination stage. The experi- 
mental evidence at hand dealing with this question has 
already been presented in Table III. Examination of 
these data indicates that in the relatively broad ranges 
studied, the permanganate number was remarkably in- 
dependent of the degree of defibering. The deviations 
appeared to become significant, however, when very 


Table III. The Influence of the Degree of Attrition Mill Treatment on the Modified Permanganate Number of the 
Mixed Hardwood N.S.S.C. Pulps 


Crud Pass 1,% Pass 2,% $ Pass 3,% nS pes Pass 4,% nee ee eae Pass 6,% ra 
cooking 3% consistency —— 9g Nt ti ah ae Fe ae = oe ee Oe ee 
vg Noe ‘ Freeness°© No. Freeness No. Freeness No. Freeness No. Freeness 

(9) . 

: 540 Pb 

56.9 29.0 725 29 .2 6654 29.0 
61.0 42.8 760 43 .2 7404 42.8 600" XS Piet ee sc 
62.6 49.2 750 49.2 690 50.0 620 49.6 490 49. 5 
68.8 56.0 750 56.8 715 58.0 6404 58.4 580 58.0 505 
75.8 63.2 740 64.8 690 66.4 550 67.6 480 - = 


@ Identification of the cumulative number of passes through the Sprout- 
b Modified permanganate number of the unbleached pulp 
¢ Canadian standard freeness, ml. (converted from Scho 
2 Treatment to the main body of pulp, that was reserve 
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pper-Riegler freeness by 
d for the bleaching inves 


Waldron 12-in. laboratory model attrition mill. 


TAPPI Data Sheet 20, final correction dated December, 1945). 


tigation, was discontinued at these points. 
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crudely refined pulps were considered, especially in the 
case of the rawest mixed hardwood N.S8.8.C. pulp, 
identified by its permanganate number of 66.4 (cook 
567). For this reason, the permanganate number, 
modified as described, may not be suitable for measur- 
ing the cooking degree of certain board-type N.S.S.C. 
pulps without, for example, additional laboratory 
defibering of the crude pulp. Fortunately, for grades 
of defibered pulps that might broadly be termed as 
bleaching grades, the influence of the degree of attrition 
mill treatment on the permanganate number was found 
to be minor. 

Still another factor that was found to impose quali- 


fications on the correlation was the magnitude of th 
discontinuity at the points of transition, where the pul 
sample weight used in the determination of the perman 
eanate number was either halved or doubled (Table I) 
One of the mixed hardwood N.S.S.C. pulps (cook 572 
had a permanganate number nearly at the transition) 
point of 32. This pulp was tested with both a 0.50 any 
a 0.25-gram pulp sample. These data were recorded 
in Table V. The discrepancy between permanganatg¢ 
numbers, determined by the two methods, was abou| 
8%, or what is probably more significant, about 4% 
from the mean. The discrepancies, introduced at the 
transition point of 32, were found to be quite definit; 


Table IV. Results of the Bleaching Investigation 


Chlorination stage, available 


-—Alkaline extraction stage- 


Alkali-extracted pulp——) 
Modified 


— chlorine, Yo" —— Caustic p permanganate ; 
Applied Consumed soda, %* final No. Yield® 
Cook A 0225 0.25 3 L260 Ba AS, 
Spruce sulphite 0.50 0.49 8 0 Vie: 
KMn0O, No. 4.8 O75 0.73 3 IZ aa: 
1.00 0.97 fa! 11.9 105 
1.25 1.20 3 19 0.6 
Cook B 1.89 1.80 3 ee 12 
Spruce sulphite 1.49 1.42 3 ar 1.85 
KMn0, No. 9.0 1.08 1.04 3 at 2.65 
Cook C 2.50 2.43 3 11.9 pas, rea 
Spruce sulphite 3.50 3). (aulh a 11.9 bop ada 
KMn0O, No. 22.0 4.50 4.35 3 11.9 aoe Ps 
5.50 By By 11.9 2.0 ae 
6.50 6.25 3 10.9 1.45 shetty 
Cook 572 4.0 4.0 3% 11.8 8.75 93.9 
Mixed hardwood N.S8.8.C. O20 5.0 a LN 7 6.5 92.5 
KMnO, No. 29.2 6.0 6.0 BA 1 ea 4.25 92.5 
8.0 7.9 3 11.6 y aa 5% 91.4 
10.0 9.7 3 jes 1.25 91.2 
Cook 570 7.0 Ow) 3 lee 8.65 91.5 
Mixed hardwood N.S.S.C. 9.0 9.0 3 roar 4.6 89.6 
KMn0O, No. 43.2 11.0 10.9 3 10.7 2.5 88.3 
13.0 12.9 3 10.8 1.65 88.5 
16.0 14.9 3 10.6 155 88.2 
Cook 569 9.0 9.0 3 10.4 11.6 88.7 
Mixed hardwood N.S.8.C. 11.0 LEO 3 10.4 ond 87.8 
KMn0O, No. 50.0 13.0 12.9 3 97 2.45 S5cam i 
15.0 14.8 3 9.3 20 85.0) | 
17.0 16.2 3 9.6 1.85 855am I 
Cook 568 113365) (163.6) 5 ys | nae 83.0 
Mixed hardwood N.S.8.C. 1325 1325 3 S$. 1 Tea) 83.0 
KMn0O, No. 58.0 1520) Woe 5 10.6 38 82.0 
TaD ets 3 Go 4.9 82.9 
VW ts 17/4! a 10.6 Dae 82.0 
liao eZ! S eo 3.45 82.4 
20.0 19.6 5 10.7 22 1D 81.0 
20.0 19.6 3 Tio 2.8 81.0 
Cook 567 16.0 16.0 5 10.3 7 | 
Mixed hardwood N.S.S.C. 19.0 19.0 5 10.1 4B te 
KMn0O, No. 66.4 22.0 21.9 5 9.6 2.95 76.8 | 
26.0 25.3 5 9.9 he 76.4 
Cook 573 6.0 6.0 3 Whesd 6.25 (6.8)¢ 9 
Aspen N.S.S.C. 5 7.5 3 11.7 3.4 eco 30.6 
KMn0, No. 35.2 9.0 9.0 3 ll. 1.4 (2.1) 89.3 | 
Cook 571 a0) 13.0 5 TRS S tees | 
Aspen N.S.8.C. 15.0 15.0 5 11.4 39 (4 dhe Og 
KMn(Q, No. 57.2 18.0 17.9 5 10.8 1.95 (2.1) 81.6 
Blend of spruce sulphite and 2.40 2.34 3 e 
mixed hardwood N.S.S.C.¢ 3.40 Sos 3 ae ere 
KMn0O, No. 20.4 5.10 4.96 a 1.85 (1.6) | 
Blend of spruce sulphite and 4.50 4.43 3 5ro (620)? 
mixed hardwood N.S.8.C.4 5.10 5.05 3 4.4 (5.0) - 
KMnQ, No. 28.1 5.50 5.45 3 3.9 (4.0) _ 
6.20 6.13 3 3.05 (3.0). a 
6.20 6.08 3 2.8 (3.0) 3 
7.40 7.26 3 0. (ewe ... 
@ Based on the unbleached pulp. = | 
> Modified permanganate number of the unbleached pulp. 
¢ Wighty per cent spruce sulphite. 
d Fifty per cent spruce sulphite. 
e Predicted from the correlation established in Fig. 1. 
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Table Vv. Extent of Discontinuity in the Modified Per- 
» manganate Number at the Transition Point of 32° 


Indicated Modified Canadian 
permanganate permanganate standard 
No. (0.25- No. (0.50- freeness, 
gram pulp) gram pulp) ml. 
Attrition mill, pass 1 Bl & 29.0 725 
Attrition mill, pass 2 31.6 29 .2 665 
Attrition mill, pass 3 LG 29.0 540 


@ Determined on the mixed hardwood N.S.S8.C. pulp from cook 572. 


but, fortunately, quite small. Although preliminary 
data indicated analogous behavior at the other transi- 
tion points, more study could properly be devoted to 
this problem. In any event, the deviations en- 
countered were of a magnitude that would interfere 
with the staging of the hypochlorite treatment if the 
determination of the permanganate number of the 
_alkali-extracted pulp were not resorted to. 

The question of which sample weight is proper when 
dealing with pulps very near the transition points may 
require that the test must be repeated with a halved or 
doubled pulp sample, as the case may require. It is of 
course possible, for example, for a pulp of permanganate 
number very near the transition point of 32 to give a 
permanganate number slightly lower than 32 when 
using an 0.50-gram pulp sample and slightly higher 
than 32 when using an 0.25-gram pulp sample. In 
these cases, if the mean of the two tests is above 32, 
ithe figure determined on the 0.25-gram sample is 
‘reported. Conversely, if the mean is below 32, the 
‘actual figure from the 0.50-gram determination is used. 
| This precedent is extended to the other transition 
points. 

Probably the most obvious factor that may be ex- 
+ pected to limit the generality of the correlations for the 
chlorination stage is the specific set of conditions used in 
the alkaline extraction stage. A related factor, of course, 
is the degree of washing, following the chlorination stage. 
In the establishment of the correlations for the chlori- 
ination stage, some rather arbitrary conditions were 
used. This was necessary because the economics of the 
use of caustic soda in the alkaline extraction stage, 
/over the entire range of permanganate numbers, was 
snot clear. The correlation for the chlorination stage 
}was established stepwise from the lower end of the 
#permanganate number scale. Three per cent caustic 
i soda based on the unbleached pulp, at a consistency 
i of 5% and at a temperature of 50°C. for a duration 
‘of 1 hr., were the specific conditions used for all pulps 
up to and including the mixed hardwood N.S.8.C. pulp 
‘with a modified permanganate number of 50.0. The 
final pH of the liquors from the alkaline extractions 
} progressively dropped from about 12 at the low end of 
ithe permanganate number scale, to about 10 at a 
»permanganate number of 50.0. At this juncture it 
»became apparent that the two remaining mixed hard- 
wood N.S.S.C. pulps with permanganate numbers of 
58.0 and 66.4, would probably require more caustic 
soda if the final extraction pH were to be prevented 
from falling below 10. The use of caustic soda was 
arbitrarily increased from 3 to 5% for the pulps with 
permanganate numbers of 58.0 and 66.4. For purposes 
of demonstration of the discrepancies introduced when 
the pH of the alkaline extraction stage was allowed to 
drop radically, the experiment on the mixed hardwood 


i 
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N.S.S.C. pulp from cook 568 (permanganate number 
58.0) was repeated with only 3% caustic soda and the 
results compared with the data obtained at the level of 
5% caustic soda (Table IV, data of cook 568). Rela- 
tively minor reductions in the permanganate numbers 
of the alkali-extracted pulps resulted from the use of 
the additional 2% caustic soda. This comparison 
demonstrated the problem of arriving at an economic 
balance and the danger of unwarranted generalizations. 
It would be desirable to carry out more experimental 
work to determine more specifically the effect of the 
conditions of the alkaline extraction on the correlations 
for the chlorination stage. 


Application of the Correlations to Pulping Investigations 


In reference to the correlations presented in Fig. 1, it 
should be pointed out that the significance of experi- 
mental data was brought into better perspective when 
the correlations were prepared on logarithmic paper. 
Such plots have always been used for the working 
diagrams employed in experimental bleaching work. 
The linear plot of the correlations was resorted to in 
this publication because of the excessive loss of detail 
connected with the reproduction on a reduced scale of 
multiple cycle logarithmic diagrams. 

These correlations for the chlorination stage have 
been applied with discretion in the routine bleaching 
of pulps, especially those prepared in the course of 
various high-yield pulping investigations. Experience 
has indicated that while the correlations are not in- 
fallible, many pulping investigations, particularly those 
involving wide differences in cooking degree, can be 
expedited by the use of these correlations. 


In most investigations it was desirable to treat the 
pulps as consistently as possible so that differences in 
pulp properties could be attributed specifically to the 
pulping variables under study. Although the point 
may be open to some controversy, a good basis for 
consistent bleaching would appear to be to reduce the 
bleach requirement of the pulp, in the first two stages 
of a three-stage sequence, to a more or less common 
residual bleach requirement following the alkaline 
extraction stage. In this case the chlorination usages 
for the group of related pulps would be determined from 
one specific curve of constant permanganate number of 
the alkali-extracted pulp (Fig. 1, section B). Because 
of considerations already discussed, it has generally 
been found appropriate to determine the permanganate 
number of the alkali-extracted pulp for guidance in the 
addition of hypochlorite in the final stage. The hypo- 
chlorite requirement for the final stage of bleaching, un- 
fortunately, is not solely a function of the permanganate 
number of the alkali-extracted pulp. For example, 
when a substantial change is made in wood species or 
in the cooking or bleaching conditions, the empirical 
determination of a suitably revised correlation is in 
order. It has been found, however, that remarkable 
latitude in variables is permissible when hardwood 
N.S.S.C. and spruce sulphite pulps and blends are 
considered. 

The usual limits of interest in connection with the 
staging of the hypochlorite treatment are permanganate 
numbers from 1 to about 8. Wiles (3) has presented a 
table for the approximate conversion of permanganate 
number to equivalent hypochlorite bleach consumption. 
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= 
oR 


ig. 2. A generalization of the over-all three-stage 
bleach requirement 


This approximate conversion is not necessarily strictly 
applicable to the modified permanganate number 
method used in the present work. In any event, the 
conversion has been used as a basis from which to 
digress to meet varied requirements. The indicated 
chlorine requirement for a given post-caustic stage 
permanganate number, multiplied by either an esti- 
mated or a measured yield of the alkali-extracted pulp, 
places the amount of hypochlorite on the basis of the 
original unbleached pulp. The hypochlorite require- 
ment, expressed on this basis, can be added directly to 
the first-stage requirement in order to denote the over- 
all three-stage bleach requirement. 


Generalization of the Over-all Three-Stage Bleach 
Requirement 


The following approximate equation for the hypo- 
chlorite stage bleach requirement was employed to 
facilitate a generalization of the over-all three-stage 
bleach requirement: 


(0.355Ps) 


Av. Cl= i om 


(1 — 0.003P;) 
Av. Cl is the hypochlorite requirement expressed as 
per cent available chlorine based on the original un- 
bleached pulp. P; and P3 refer to the permanganate 
numbers of the original unbleached pulp and the alkali- 
extracted pulp, respectively. While the equation is of 
sufficient precision for the ensuing purposes, its in- 
discriminate use is unwarranted. 

The first term in the above equation, 0.355P3/0.8, is a 
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ing the correlation of Wiles in the narrow perman- 
ganate number range below 8. 

The second term in the above relation, 1 — 0.003P,,| 
was intended as a rough correction for purposes of 
converting the third-stage hypochlorite requirement to) 
the basis of the original unbleached pulp. In order to} 
establish this rough correction, the yields of the semi-' 
bleached pulps, recorded in Table IV, were interpolated | 
to a number of permanganate numbers of the alkali-| 
extracted pulps, and the interpolated yield figures. 
subsequently correlated with the permanganate num- 
bers of the unbleached pulps. The linear approxi- 
mation of these yield data, defined by the factor 
1 — 0.003P;, was used because further refinement was 
believed both unwarranted and unnecessary for the » 
purposes at hand. This approximation does not allow | 
for a slight deviation from linearity, nor does it dis- + 
tinguish the actual permanganate number of the» 
alkali-extracted pulp. 

The generalization of the total chlorine requirement | 
was made using interpolated figures from Fig. 1 for the } 
first-stage requirement and the approximate relation 
discussed above for the third-stage requirement. The) 
over-all generalization was presented in Fig. 2. The | 
major significance of this diagram was the indication 
that the over-all three-stage bleach requirement of a 
pulp is dependent upon the permanganate number of 
the alkali-extracted pulp as well as that of the un- 
bleached pulp. In other words, no perfectly general 
three-stage bleach requirement can be ascribed to a 
pulp without taking into account the specific partition- 
ing of chlorine between the first and third stages. 


CONCLUSION 


Three-stage bleach control methods have been 
worked out and have proved especially valuable in the 
experimental bleaching of pulps prepared in the 
course of various high-yield pulping investigations. 
These bleach control methods were dependent upon 
a simple modification of the Wiles permanganate num- 
ber test. This modification permitted the measure- 
ment of permanganate numbers of from 0 to 70 or more. 


It has been demonstrated that it was impossible to 
assign a perfectly general three-stage chlorine require- 
ment toa pulp. In order to circumvent this difficulty, 
the permanganate number of the alkali-extracted pulp. 
was introduced as a variable, making possible separate 
correlations for the first and third stages. The use of 
these correlations permitted a relatively high degree of 
flexibility and control, important both in experimental 
and commercial bleaching. 
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Stain Technique for Differentiating Hardwood and 
Softwood Mechanical Pulps 


WALTER E. SPEARIN and ROBERT C. DRESSLER 


In a study of the grinding and screening operations in- 
volved in the production of mechanical or groundwood 
pulps, a rapid and fairly accurate method was required 
_for the differentiation of hardwood and softwood fibers 
| present in the same system. A convenient technique for 
» making this differentiation has been developed by em- 
_ ploying the Maule stain reaction. 


Tue Maule reaction was apparently first used in 
! 1900 (4) as a qualitative test for lignin. This reaction, 
| as later described by de Lamarliére (3), Schorger (4), 

Crocker (1), and Sharma (6), was found to produce a red 
color when the test was applied to hardwoods (angio- 
| Sperms) but only a yellow or brown color resulted when 
' softwoods (gymnosperms) were treated. The test has, 
_ therefore, been found of use in distinguishing hardwood 
» and softwood in bulk form. 

From the history of the Maule stain reaction, it was 
concluded that the test might be applied to the differ- 
entiation of hardwood and softwood mechanical pulps. 
All the major components of the original wood are 
present in mechanical pulps and the only apparent 
difference in the stain application to woods in bulk and 
in pulp form is a matter of physical size of the material 
to be stained. A number of tests were made to deter- 
mine the validity of the Maule stain reaction with 
reference to groundwood pulps and quantitative fiber 
counts. 


PROCEDURE 


The following procedure was used in evaluating the 
Maule stain reaction: 

1. A microscope slide was prepared with fibers as for 

the usual fiber analysis (2). 

' 2. Five drops of a 1% potassium permanganate 
solution were applied to the 1 by 1-in. fiber area on the 
slide and the slide was tilted to spread the solution 
evenly. The stained area was then allowed to remain 
in contact with the permanganate for 2 to 3 min. 

3. The slide was dipped into distilled water to wash 
the permanganate from the fiber area. If carefully 
) done, no fibers are removed in this rinsing operation. 
| 4. Two drops of 6 N hydrochloric acid were applied 
» to the fiber area and, after a few seconds, the slide was 

dipped into distilled water to remove the acid. 
5. Two drops of ammonium hydroxide solution (1 
part concentrated hydroxide to 5 parts distilled water) 
were applied, followed by a cover glass. The excess 
liquid was then drained off. 
6. A fiber count was made in the customary manner 


(2). 


Water E. Sprarin, Technical Director, Combined Locks Paper Co., 
Combined Locks, Wis., and Ropert C. DRESSLER, formerly Chemist, Com- 
bined Locks Paper Co., Combined Locks, Wis., present address, Thilmany 
Pulp and Paper Co., Kaukauna, Wis. 
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The pulps used in testing the stain reaction were 
suspensions containing known amounts of one or more 
of the following: 

A. Unbleached softwood groundwood. 

B. Unbleached hardwood groundwood. 

C. Peroxide-bleached hardwood groundwood. 


D. Hypochlorite-bleached hardwood groundwood. 
K. Bleached softwood sulphite. 


The histories of these pulps are given in the Appendix. 

The consistencies of the individual suspensions of 
these pulps were determined by filter paper filtration 
and oven drying and then various pulp slurry combina- 
tions were made up by mixing the proper volumes of the 
respective individual fiber suspensions. The mechani- 
cal pulp samples represented grinder pit conditions, 
excluding only the visually oversized pieces of wood. 

When the bleached sulphite pulp was a component of 
a fiber mixture, the C-stain technique (2), in addition 
to the Maule stain, was used to obtain a direct measure 
of the weight factors of the groundwood pulps. 


RESULTS AND DISCUSSION 


A summary of the results obtained using the proce- 
dures described above is given in Tables I and IT. 

The first point of interest is the fact that the hard- 
wood mechanical pulps used were contaminated to a 
considerable degree with softwood mechanical pulp. 
This is not surprising, however, because the respective 
pulps were obtained from grinders operating on a com- 
mon white-water system; thus, though the pulp 
samples derived from grinders utilizing the respective 
woods, the groundwood white water used in the grind- 
ing operation contained predominantly softwood fines 
that were thereby introduced at the hardwood grinder. 
On the other hand, the softwood mechanical pulp 
samples were apparently free of hardwood fines. The 
contamination of the hardwood mechanical pulp can be 
estimated, however, as is shown below. 

The weight factor for the softwood groundwood can 
be calculated from the data given in the extreme right- 
hand columns of Table I. Thus, for any of the two- 
component fiber systems used, the following relation- 
ship holds: 

Bad 


> = BG00 — B) 


(1) 


where 


A = actual count of fiber 1, % of total 
B = actual count of fiber 2, % of total 


a z weight factor for fiber 1 
b = weight factor for fiber 2 
B = true content of fiber 2, % of total 


Because the bleached sulphite appeared to be western 
hemlock, a is equal to 1.2 (2) if the bleached sulphite is 
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Table I. Data Relating to the Differentiation of Hardwood and Softwood Mechanical Pulps by the Maule Stain 
Reaction 
Per cent of indicated fiber in mixture “as prepared” and “as determined” (no weight factors used ) 


Mixtures of bleached sulphite pulp with 
Hardwood mech. pulp: Softwood mech. pulp: 
hardwood pulp content mech. pulp content 
Det. Det. 


Mixtures of hardwood and softwood mechanical pulps: hardwood content 


i ea wi : Det. Prep. a RDe ‘ ede i i Det. Prep. M Cb Prep M cb 
0 0 0 0 0 0 (A) 25 24 25 30 sone 32 
12 18 10 12 10 7 (B) 70 61 72 75 As 71 
22 30 20 24 24 26 (C) 100 95 . 100 100 a 
30 32 30 38 34 40 Softwood mech. pulp content in above 
40 51 40 44 44 44 mixtures 
50 58 50 56 54 64 Prep. Det. 
58 70 60 71 64 60 (A) 1 
67 68 70 74 74 65 (B) 2 
80 81 80 77 100 92 (C) 5 
90 87 90 84 ee 
100 92 100 89 


@ Bach trial was complete, with fresh grinder samples being taken in each case; the time intervals between these trials were approximately 6 mos. 


b These counts made with C-stain; all other counts made with Maule stain. 


Note: All determined values are the averages of duplicate-slide counts; all counts made by one operator. 


designated as fiber 1 in the bleached sulphite-softwood 
groundwood mixture. Accordingly, the computed 
values of 6 are as follows: 


B A B b 
30 68 32 109 
75 29 71 1.47 


The large difference between the two calculated values 
of b is apparently due, in the main, to the effect of the 
softwood mechanical pulp fines on the fiber counting 
procedure. Thus, as the fines content of the fiber 
mixture increased, the groundwood content became 
underestimated. For the purposes of the present dis- 
cussion, however, the two values of b can be averaged to 
give a weight factor of 1.3 for the softwood mechanical 
pulp. 

The value of 6 for the hardwood mechanical pulp may 
be determined by reference to the data (C-stain) 
obtained for the hardwood groundwood-bleached sul- 
phite mixtures. Again, if the bleached sulphite is 
designated as fiber 1 in the mixture, the computed 
values of b are as listed below, assuming all the ground- 
wood present is hardwood: 


B A B b 
25 75 25 1.20 
70 28 72 1.09 


Thus, the average weight factor for the hardwood 
mechanical pulp is 1.1 when based on the C-stain 
counts. The weight factor for the hardwood ground- 
wood is 1.4, however, when based on the data obtained 
using the Maule stain reaction (again assuming all the 
groundwood present is hardwood): 


B A B b 
25 75 25 1.20 
70 37 63 1.64 


The C-stain data are considered to be much more 


Table II. Data Relating to the Effect of Bleaching on the 
Maule Stain Reaction 


Hardwood mechanical pulp bleached as indicated and then stained 


Amount applied, G.E, 
Bleaching % on moisture-free brightness, Hardwood content, % 
agent® pulp Ge rep Det. 
INGHE Sig) tac leo puch ones 62.0 100 92 
Peroxide 2.0 as NasOz 74.8 100 95 
Hypochlorite 10.0 as Clo 73.0 100 91 
Hypochlorite 10.0 as Cl. plus 
SO: to pH 6 75.0 100 96 


% For bleaching and brightness test procedures, see Appendix. 
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reliable because the differentiation between the ground- 
wood and chemical pulps is much clearer using C-stain 
than when an attempt is made to determine the | 
contaminating softwood mechanical pulp fines by the | 
Maule stain. Thus, using the Maule stain, some of the 
unstained softwood groundwood fines may have been 
“lost”? in the counting procedure thereby underesti- 
mating the total groundwood content. The average 
weight factor of the hardwood groundwood is taken, 
therefore, as 1.1 indicating a smaller average width than 
that of the softwood groundwood. 


A measure of the contamination of the hardwood 
mechanical pulp used in the present study can be ob- 
tained by examining the four sets of data in Table I 
corresponding to slides prepared as all hardwood 
groundwood. Averaging these data, the “prepared” 
value is 100% and the ‘‘determined”’ value is 92% by 
the Maule stain reaction. Rearranging equation (1), 
the true hardwood content, B, can be obtained: 


_ bB X 100 


hae We a 


The values for substitution in the above relationship 
are A is 8, B is 92, a is 1.3, and bis 1.1. B is then 
calculated to be 91%, the actual hardwood content of 
the prepared hardwood mechanical pulps. The “‘pre- 
pared” and “‘determined” values given in Table I may 
now be corrected in view of the known extent of soft- 
wood contamination of the hardwood and in view of 
the respective weight factors computed earlier. The 


Table Ill. Corrected Counts of Hardwood-Softwood 
Mechanical Pulp Mixtures ‘‘As Prepared’? and ‘As 
Determined” by the Maule Stain Reaction” 

Per cent of hardwood fiber in mixture ‘“‘as prepared” and “as 


determined”’ 
Trial 1 Tri i 

Prep. Det. rep. ba Det. Pes e Det. 
0 0 0 0 0 0 
11 16 9 10 9 6 
20 27 18 21 22, 23 
27 28 27 34 31 36 
36 47 36 40 40 40. 
46 54 46 52 49 60: 
53 66 55 67 58 56 
61 64 64 (il 67 61 
73 78 73 74 91 91 

82 85 82 82 

91 91 91 87 


* Uncorrected values given in first six columns of Table I, 
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TRUE HARDWOOD CONTENT, % 


ie) 20 40 60 80 100 
DETERMINED HARDWOOD CONTENT, % 


Fig. 1. Relation between true and determined hardwood 
contents 


Corrected values obtained from Maule stain analyses of hard- 
wood-softwood mechanical pulp mixtures. 
Expected: Broken line. Actual: Solid line. 


corrected values are given in Table III and are shown 
in Fig. 1. 

An inspection of Fig. 1 reveals that there still re- 
mains a systematic error that has been unaccounted for 
in the preceding discussion. Thus, high hardwood 
counts may generally be expected in using the Maule 
stain technique (with the particular groundwood pulps 
studied) and the highest errors apparently occur when 
the true hardwood content is about 50% of the hard- 
wood-softwood mixture. The probable cause for this 
systematic error would seem to be based on the under- 
estimation of the softwood mechanical pulp fines 
thereby giving high results for the hardwood com- 
ponent; if the counting procedure actually does over- 
look the unstained softwood fines, the maximum error in 
counting would occur when the mixture contains 
approximately 50% of each type of fiber. In any case, 
this error may be taken into account by the use of a 
-ealibration curve such as shown in Fig. 1. A count 
accuracy of about +5% may then be expected and this 
tolerance is considered satisfactory, in view of the count- 
ing difficulties inherent in an all-groundwood slide. It 
‘should be emphasized that the calibration given in 
Fig. 1 applies only to the particular groundwood pulps 
used in the study. 

Examination of Table II shows that the Maule stain 
‘reaction is apparently not influenced by the peroxide, 
hypochlorite, or sulphur dioxide treatments. Thus, 
‘the centers of activity responsible for the Maule stain 
reaction of hardwood lignin are not affected by these 
bleaching processes. 

It may also be noted that the Maule stain gave nega- 
tive results when applied to unbleached spruce sulphite 
pulp, to unbleached poplar soda pulp, and to unbleached 
oak kraft pulp. The negative reactions with the hard- 
wood pulps might have been due to the possible non- 
reactivity of the modified lignin produced during pulp- 
ing; it is more probable, however, that the negative 
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reactions were due to the small amount of lignin remain- 
ing with the pulps (the respective Klason lignin contents 
of the two hardwood pulps did not exceed 0.6%). 


SUMMARY AND CONCLUSIONS 


The application of the Maule stain reaction for the 
differentiation of hardwood and softwood mechanical 
pulps has been evaluated. Mixtures of commercially 
produced hardwood and softwood groundwoods were 
treated with the Maule stain with the observation that, 
by the use of appropriate weight factors and an empiri- 
cal correction, either of the components of the mechan- 
ical pulp mixture can be estimated within +5%. 
Groundwood bleaching by hypochlorite or by peroxide 
apparently does not affect the Maule stain reaction. 


APPENDIX 


The histories of the pulps used in the described study 
are given below. 


Softwood Mechanical Pulp 


The softwood mechanical pulp was a mixture contain- 
ing about 85% black spruce and 15% balsam fir as 
furnished at the grinder. The pulp was produced on a 
three-pocket grinder at the nominal Canadian Standard 
freeness of 100 ml. at the grinder pit. Typical Bauer- 
McNett fiber classification data for this pulp are as 
follows: 


Mesh size % 
Fiber on 20 6.8 
35 15.4 
65 16.4 
150 21.0 
Fiber through 150 40.4 


Hardwood Mechanical Pulp 


The hardwood mechanical pulp was predominantly 
poplar. However, at the mill from which these 
samples were obtained, poplar and spruce woods are 
ground separately but the two pulps are combined be- 
fore thickening in the approximate ratio of 30% poplar 
and 70% spruce. The white water returned to all the 
grinders contains a preponderance of softwood fines and 
therefore the hardwood pulp becomes contaminated to 
a substantial degree. 

The hardwood mechanical pulp was produced on a 
three-pocket grinder at the nominal Canadian Stand- 
ard freeness of 150 ml. at the grinder pit. Typical 
Bauer-Mc Nett fiber classification data for this pulp are 
as follows: 


Mesh size % 
Fiber on 20 2.3 
35 9.6 
65 PON 7 
150 22.6 
Fiber through 150 43.8 


Peroxide-Bleached Hardwood Mechanical Pulp 


A sample of freshly ground hardwood mechanical 
pulp (produced as described above) was obtained from a 
decker at 7.7% moisture-free consistency and a Cana- 
dian Standard freeness of 145 ml. Peroxide bleaching 
was carried out by adding 2.0% peroxide ('/. sodium 
peroxide and '/, hydrogen peroxide computed as sodium 
peroxide), 5.0% sodium silicate (42° Bé.), and a small 
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amount of Epsom salt to 150 grams moisture-free pulp 
at 5% moisture-free consistency. The initial bleaching 
pH was 10.5 and the temperature was maintained at 
120°F. during the reaction. After 8 hr. (peroxide not 
exhausted), the pulp mass was gassed with sulphur di- 
oxide to pH 5.3. 

At the end of the bleaching treatment, the equivalent 
of 4.0 grams moisture-free pulp was sampled and this 
was diluted to 1 liter with distilled water. The pulp 
slurry was thoroughly mixed and then filtered through a 
filter paper in a Buchner funnel. The pulp pad was 
stripped from the filter paper, redispersed in 1 liter of 
distilled water, and two brightness pads were formed by 
filtration through fresh filter papers in the Buchner 
funnel, each from 500 ml. of the pulp slurry. The re- 
sulting pads were pressed between clean dry blotters at 
100 p.s.i. for 1 min. and then were allowed to air dry 
between clean dry blotters. Brightness readings were 
made on the pads within 24 hr. after forming. The 
same procedure was also followed in making brightness 
pads of the unbleached pulp. 


Hypochlorite-Bleached Hardwood Mechanical Pulp 


A 150-gram moisture-free equivalent sample of the 
unbleached groundwood (as used above for peroxide 
bleaching) was measured out and diluted to 5% mois- 
ture-free consistency with distilled water and sodium 


Printing Studies at the Swedish Graphic Arts Research 
Lahoratory—Stockholm, Sweden 


I. OLSSON and L. PIHL 


For studying the printability of paper, investigations of 
ink transfer between surfaces of the same or different 
kind have been done at the Graphic Arts Research Labora- 
tory in Sweden. The investigations have shown that an 
increased printing pressure increases the ink transfer and 
an increased printing speed and ink viscosity decrease the 
ink transfer. Other variables influencing the ink transfer 
are the amount of ink on the printing surface, the rough- 
ness and the elasticity of the printed surface, and the 
diameter of the printing cylinders. The results are of 
importance for paper testing and for the developing of 
better printing papers. 


Tue Graphic Arts Research Laboratory (1) was 
founded and is supported by the Swedish graphic arts 
industry, and no contribution is obtained from the 
government. It is a central laboratory for the whole 
industry and each firm connected to the laboratory con- 
tributes an amount in proportion to the number of 
employees. The laboratory is situated in the Swedish 
Forest Products Research Institute and is one of its 
departments. In the institute there are also depart- 
ments for paper technology, pulp-making, and there are 


L. Pinu, Chief Engineer, and I. Ousson, Chemical Engineer, The Graphic 
Arts Research Laboratory, Stockholm, Sweden. 
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| 
hypochlorite bleach liquor to give 10.0% available}, 
chlorine on the weight of moisture-free pulp. The initiall|) 
bleaching pH of 11.7 was obtained by adjustment with|}/ 
1.25% sodium hydroxide based on the moisture-free}}) 
pulp. The final pH of 9.0 was reached in 1.5 hr. ati) 
exhaustion of the hypochlorite. The bleaching temper-}|/ 
ature was 90°F. At exhaustion of the available}; 
chlorine, a sample of the pulp was removed for bright-/) 
ness determination and the remainder of the pulp was) 
gassed with sulphur dioxide to pH 6.0, after which an-1} 
other sample was taken. The pulp pads for brightness 
determination were prepared as described in the pre-4 
vious section. 


Bleached Softwood Sulphite Pulp 


The bleached softwood sulphite pulp was obtained in | 
dry lap form from a West Coast pulp mill. By micro- 
scopic analysis, the pulp appeared to be predominantly ) 
western hemlock. 
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central laboratories for the pulp and paper industry. 
By close cooperation with the paper laboratories and | 
others, the graphic arts laboratory has been in a good | 
position to work on problems concerning paper and - 
printing. 

At the moment of printing a thin ink film is trans- - 
ferred to the paper. The quality of the print depends | 
on how the ink film is transferred from the printing | 
surface. From the papermaker’s point of view it, is of | 
interest to know how the paper influences the splitting 
of the ink film. The properties of the paper itself, | 
however, are not the only important factors in ob- 
taining a good print. There are a lot of other vari- | 
ables such as pressmen, printing presses, inks, etc. 

Therefore, if it is desired to define the printability of | 
paper many other factors influencing the printing re- 
sult must be discussed. That is the reason why it is so 
difficult to define which properties of the paper are es- 
sential for obtaining a good print. It is easier to study 
the ink receptivity properties of the paper under specific 
printing conditions. From these studies figures of the | 
ink receptivity are obtained which can be compared 
with actual printing results. At the same time it is 
necessary to study how different variables influence the 
ink transfer (2, 3, 4,5). In the laboratory studies have 
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@ Table I 


Vi 
7 No. GQ G2 G3 Gs Gi Ge e G3 Gs Gi G2 a Ga Gs 
m 1 Det oie 0.918 e 0.97" 10.86 — 0:95. 0.96 

0:96) 50-2 NNO 869 10185 e052 
“4 4 ee toed a Or Seq 0.90 0.95 90193 990.9659 0.80 0.85 0.85 0.83 
. eee a O-787 0-877 0586.) 0.86 UF 0.61) 10.73" 40.697 #0 65 
‘. : Ce ee ee OSS 0880 0 81 0659-20571 40. 68. 0. OF 
; ne . 0.86 0.58 0.75 0.77 0.75 0.53 0.59 0.55 0.50 
; Bete 208) 0-65. 0579 078 7 007500 0.57 0.64 0.58. 9 0.50 


ON ‘ pa ater 

Amount of ink, gram/sq.m.: Gi = 1.80; G2 = 5.20: = 8.50: = 

(n) Ink viscosity, poises: 1 = 68.7; 72 = 168; m = ai SN tsetse 
Surfaces: smooth steel to smooth steel. 

Transfer: cylinder to cylinder. 

Total pressure: constant (3.7 kg. on 2in.). 

Printingspeed: em./sec.: Vi = 9.5: V2 = 19°03" V3 = 37.5. 


been concentrated on what happens when an ink film is 
transferred from one surface to another. 

Let us assume that we have a surface with an ink film 
on it and another surface is pressed against it. Some 
of the ink is transferred from the first surface to the 
other. If the surfaces have the same smoothness, the 
ink film will probably split in the middle if the time of 
contact is long enough. But, if the same experiment 
is repeated and the ink touched suddenly, it will be 
found that the film has not split in the middle. More 
ink remains on the originally inked surface. In order 
to record how an ink film is divided between two sur- 
faces, an ink transfer number (Y) has been defined. 
This number is the ratio of the ink transferred to the 
printed surface to the ink left on the printing surface 
' which is illustrated in Fig. 1. This ratio is a very 
sensitive value of ink transfer and can be used as 
an absolute figure of ink receptivity. It can also be 
| studied as a function of other different variables, such 
+ as time of contact, printing pressure, viscosity of the 
} ink, amount of ink on the printing surface, paper 
) quality, etc. The background of the choice of this 
ratio instead of only the amount of ink transferred is 
the following. If there is an ink film on a printing 
surface, such as a halftone block, some of the ink is 
' transferred to the paper at each impression. If there 
}is much ink left on the block after the moment of 
} printing, there will be an increased amount of ink on the 
block the next time the inking roller passes over it. 
This causes a filling up of the screen and it will be diffi- 
cult to get a clean print from the form. If more ink is 
+ needed on the block to get a black print, the risks for 
filling up will increase. From the ratio of ink trans- 
» ferred and left, and the amount of ink used for making 
/ an impression on the paper, there are sufficient data to 
i describe what happens. In order to get a good print it 
) is essential to use the minimum amount of ink to obtain 
| the desired density and to transfer the ink to the printed 
| surface in a suitable way. 


i i ee eee 


CUD 
TARE LAAN 


AMOUNT OF INK= G GRS/Me INK LEFT: G-X GRS/M~ 
INK TRANSFER No Y 
x 
rs a 


Fig. 1. An illustration of the ink transfer number. (Y) 
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In the first studies of ink transfer a no. 4T Vander- 
cook proof press and an automatic letterpress printing 
press were used. However, it was very difficult to con- 
trol the variables on this equipment for fundamental 
physical studies. Therefore a special laboratory instru- 
ment was designed for this purpose. The instrument 
designed is very much like a simplified printing press as 
can be seen from Fig. 2. 

The instrument consists of two small cylinders, the 
lower one being fixed in the frame. The upper cylinder 
is counterbalanced by a fixed weight, and the contact 
pressure between the cylinders is controlled by a vari- 
able load. Both cylinders are driven at the same con- 
trolled speed by an electric motor. On the surfaces of 
the cylinders different samples can be held by two 
clamps. A thin sheet of steel was used as a printing 
surface on which was applied a known ink film with the 
aid of a Vandercook press. The caliper of the steel 
sheet was 0.002 in. The amount of ink on the steel 
sheet was controlled by weighing the sheet before and 
after printing. 

The first investigations were directed toward study- 
ing what happens when an ink film is transferred from 
one inked surface to another one of the same kind 
without any ink. We also were interested in how 
different variables such as printing pressure, viscosity 
of the ink, amount of ink, and printing speed influence 
the ink transfer. Some results from such an investi- 
gation are shown in Table I. The surfaces investi- 
gated were smooth steel. 

All experiments are set up and interpreted by statis- 
tical methods (analysis of variances). The table of 
variances is shown in Table IT. 

As can be seen from Table IJ, the printing speed in- 
teracts both with the ink viscosity and the amount of 
ink on the printing surface. That proves that the value 
of the printing speed is very important for the ink trans- 
fer to a smooth surface. The existence of these inter- 
actions may explain what happens when a layer of 
ink is transferred from one surface to another. At 
the same time this experiment shows the high signifi- 
cance of the main variables. As a note, it should be 
explained here, that if the same experiment is repeated 
and ink transferred from a steel surface to paper, it will 
be found that the interactions will not show up in the 
calculations. The experimental error will increase too 
much because the paper is irregular, porous, and com- 
pressible. The interactions are probably there because 
they can be shown when printing cellophane and glass- 
ine, which have very smooth surfaces. 

From this and other experiments, it was possible to 
verify that the different variables influence the ink 
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Table II 


Source Degrees Sums 


variance Pele low squares Mean squares 
n 2 0.3554 0.1777 
V 2 0.8070 0.4035 
G 3 0.0669 0.0223 
mx 4 0.0643 0.0161 
n XG 6 0.0060 0.0010 
Vx@G@ 6 0.0507 0.0085 
hk WE OR NG: 12. 0.0170 0.0014 
Residual 36 0.0612 0.0017 
Total a 1.4285 


transfer in the following way. An increased printing 
pressure increases the ink transfer, and increased print- 
ing speed and ink viscosity decrease the ink transfer. 
An increased amount of ink on the printing surface in- 
creases the ink transfer, but the influence depends on 
the amount of ink. 


In order to wet a surface rapidly with an ink or a 
liquid, it is important that the surface shows adhesion 
to the liquid, and that the speed of wetting is high. 
For good wetting, the intimacy of contact is also im- 
portant. This is influenced by the printing pressure, 
amount of ink, ink viscosity, and printing speed. The 
ink has to wet and fill up all the cavities of the surface. 


It is, however, difficult to prove this hypothesis by 
experiments, as there are so many variables involved. 
For instance, oils of the same viscosity but with different 
surface tension have been tried and it was found that 
the ink transfer changes. It has not been proved, how- 
ever, that this is caused by the surface tension itself. 
It might also be caused by a changing of the viscosity 
during the printing process. In order to get different 
surface tensions, silicones which have a tendency to 
lend thixotropic properties to the oils were used. There 
are, however, many indications that the surface activity 
itself may change the ink transfer. It has been pos- 
sible, for instance, to change the ink transfer from offset 
blankets and rollers by applying very thin coatings. 

According to the geometry of the mechanical system, 
different results are obtained if the ink is transferred 


LOAD. 


SNERIN TING 


SURFACE, 


Fig. 2. The principle of the laboratory printing press 
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O. 5.0 c/w. 


S~S.7 FROM SMOOTH TO SMOOTH SURFACE.) 


Pee = Peni ag > ata ~"~ ROUGH at 


Fig. 3. The ink transfer numbers for surfaces of different) 
smoothness at different amounts of ink on the printingy 
surface 


from the surface of one cylinder to another, as com-| 
pared to transfer from a cylinder to a flat surface andi 
vice versa. 

A comparison of the differences in ink transfer be-| 
tween these systems is shown in Table III. 

The figures show the sum of the ink transfer numbers 
for 10 determinations. As can be seen, it is more favor~ 
able to transfer ink from one cylinder to a flat surface! 
for both Newtonian and non-Newtonian liquids. In 
other words, better ink transfer is obtained when goingy 
from a smaller cylinder to a larger one. 

In order to study how the ink transfer also depends ort! 
the roughness of the surface, some steel surfaces were" 
sand-blasted and the effect of smoothness of the surface 
and different printing variables as they influence the ink? 
transfer were investigated. It was found that a rougher’ 
surface does not show the same ink receptivity as az 
smooth surface for the same amount of ink on the print-» 
ing surface. This is due to the fact that contact is not 
as intimate as for smooth surfaces. Some results ares 
shown in Fig. 3. In this experiment, the amount of inks 
was kept between 0 and 7 grams per sq. m. and thex 
printing speed was kept constant at 37.5 em. per sec.) 
As ink, mineral oil, 168 poises, was used and the load 
was 7.4 kg. on a total cylinder length of 2 in. : 

But when paper is printed upon, a material that has! 
properties quite different from a sheet of steel is beingt 
used. The paper is compressible, porous, and shows: 
different degrees of smoothness. | 

When the smoothness of a certain paper using various‘ 
instruments is tested different values are obtained. 
The cause of this variation lies in the way of handling’ 


Table III. Ink Transfer Between Smooth Steel 


ey) 2 sh 
Oil 5.88 7.02 5.52 
Ink 7.38 eee Talat 


Ink = 127 poises (100 r.p.m.). 

Oil = 320 poises. 

Amount of ink or oil = 3.65 grams/sq. m. 
Printing speed = 38 cm./sec. 
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Table IV 


€ 
° ; =Pi= Cellophane Seas Glassine Supercalendered paper —— 
Vi Ve Vv 2 al —~P» - Spy ae 
1 ; Ni a V2 Vi V2 Vi Vo Vv; Vo 
Ink nee nee nee 0.69 0.66 D2 4 0185a5 0277 OsS3a rar On 51 120» 0295 
Oi] 0°66 ols ae 0.67 0. 64 45 0.90 0.68 0.99 0.53 0.20 Oar, 
ee Soe 84 0.74 0.75 .00 0.90 0.81 1.05 0.69 1755 0.94 
65° 47 0.86 0.76 0.77 99 0.88 0.80 1.07 0.71 1.48 1.01 
Printing pressure, P; and P2; amount of ink, 4 grams/sq. m. “Try 


Viscosity of oil = 69.5 poises. 
Viscosity of ink = 72 poises (100r.p.m.). 
Printing speed, Vi = 120cm./sec.; V2 = 310 cm./sec. 


he testing instruments, the pressure betiveen the paper 
ind the testing head, and in the compressibility of the 
yaper. There is a dynamical phenomenon in printing, 
ind the time of ink transfer is very short. In order to 
xet a good transfer of ink, the paper and the printing 
surface must be brought into intimate contact. The 
sontact depends on the smoothness of the paper under 
mpact. For good contact, the paper must show such 
visco-elastic properties that all points of the paper sur- 
face are in contact with the printing element. Bad 
sheet forming and rough structure of the paper surface 
do not give good contact. To get an impression, it is 
necessary to increase the amount of ink on the printing 
element or increase printing pressure, but the result will 
witen be a poor impression (filling up, squeezing out, 
ate.). 
_ From earlier investigations it must be assumed that 
the laws valid for printing nonabsorbent surfaces are 
also valid for printing paper. As the paper is porous, 
che ink transfer will, however, be more dependent on 
the pressure and the viscosity of the ink and the print: 
ng speed. The ink will probably be pressed into the 
»avities of the surface according to the law of Poisseuille. 
Yo illustrate the influence of the printing pressure the 
lifference in ink transfer is shown in Table IV. In this 
able are shown the values obtained for cellophane, 
lassine, and supercalendered paper. The porosity of 
che two first papers is very low. The smoothness of the 
shree papers is about the same. 
Different investigations made at the laboratory have 
uso confirmed that the influence of the different vari- 
bles are the same for nonabsorbent and absorbent sur- 
aces, but the magnitude of the influence is different. 
As the printing conditions influence the ink transfer 

he testing of paper must be carefully controlled. All 
ariables must be kept at fixed values. Different 
papers, however, need different amounts of ink. News- 
print, for instance, needs more ink than coated paper. 
or these reasons it is not possible to test all papers 
vith the same amount of ink. A suitable amount of 
ink for each kind of paper must be determined. 
) The printing speed is greatly dependent on the press 
ind the strength of the paper. When a paper is tested 


200, cM/SEC. 
PRINTING SPEED: 


100 


100 Q Polses. 0 
INK VISCOSITY. 


(o} 50 


tig. 4. The influence of the viscosity of the ink and the 
printing speed on the ink transfer for newsprint 
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for ink-receptivity the conditions that prevail in the 
press should be duplicated to obtain the same influences 
from the different variables. The importance of the 
choice of the variables for the ink transfer can be shown 
in Fig. 4 where ink transfer numbers for newsprint were 
studied for different printing speeds and ink viscosities. 
It must be observed that all the points shown in the 
diagrams represent mean values of several determina- 
tions. The points in Fig. 4, for instance, represent nine 
independent determinations. 

These graphs show that newsprint must be tested at 
a printing speed of about 2 to 3 m. per sec. or above 
and a low ink viscosity must be used to obtain values 
that do not vary too much from one print to another. 
The same kind of results can be shown for all kinds of 
papers. 

In the laboratory the instrument earlier described is 
used and paper samples printed at different conditions 
to determine the ink transfer numbers. <A good cor- 
relation has been found between these figures and actual 
printing results. The method used is very sensitive 
and valuable for paper evaluations. For routine tests 
it is possible to use conventional printing tests on a 
proof press, if all variables are controlled. It has been 
found that it is suitable to use a solid block and print 
with nondrying black inks. The blackness of the print 


Y. NEWSPRINT. 


SHOW THROUGH 


l.o 270 10.0 CAN 


Fig. 5. Ink transfer number and reflection density plotted 

against amounts of ink on the printing surface for news- 

print. The blackness is calculated as the logarithm of the 
reflectance value on printed and nonprinted paper 
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can be used as an indicator of ink receptivity of the 
paper. A second print from the block is valuable to 
show how much ink is left on the block after the first 
impression. This test can give an indication of the ink 
splitting. There is, however, a disadvantage in meas- 
uring the amount of ink by reflection, because the 
blackness value of the print varies very little with the 
amount of ink on the surface at the ink saturation 
point, that is, when all the cavities of the paper surface 
are covered with ink. This can be illustrated by com- 
paring the ink transfer curve and the reflection curve 
for different amounts of ink on the printing surface. 
As can be seen from Fig. 5, the reflection values change 
very little with different amounts of ink on the form, 
but the ink transfer curve shows a high sensitivity and 
forms a maximum. 


It is often said that the paper absorbs the ink at the 
moment of printing, but from studies of oil penetration 
into paper it has been found that this process is very 
slow and at high printing speed it is of less importance 
as the ink is pressed into the sheet. The ink-absorbent 
properties are, however, important for ink setting and 
ink drying. That the ink is pressed into the sheet in 
different ways for different kinds of paper can be shown 
by microscopic examination of cross sections of printed 
sheets. On supercalendered papers, the vehicle and 
pigment are pressed into the surface together and the 
penetration of the vehicle into the sheet is not far from 
the pigment. On coated paper, the pigment, how- 
ever, stays on the surface and the vehicle penetrates 
further into the sheet away from the pigment. Oil 
penetration tests give valuable information of how fast 
the vehicle penetrates the sheet, and a fast penetration 
often results in good ink setting. The speed of ink set- 
ting is, however, also dependent on the pigment content 
of the ink, the viscosity of the vehicle, and how much 


Operating Comparison of Standard and Valveless 
Deckers on Screened, Bleachahle Pine Kraft Pulp 


THOMAS L. GILLES and MALCOLM B. PINEO 


Data and descriptions are given to show the operating 
characteristics of a valveless and a standard vacuum 
filter. The machines are approximately equal in capacity. 
However, the valveless decker has advantages of lower 
initial and operating costs and greater ease of operation. 


Tuis report is offered as a comparison of two 
types of suction pulp thickeners operating on the same 
pulp, under similar conditions at the Brunswick Pulp 
& Paper Co., Brunswick, Ga. The comparisons will be 
made on the basis of cost, maintenance, capacity, 


Tuomas L. Ginues, Process Engineer, and MAucoum B. Pinzo, Technical 
Director, Brunswick Pulp & Paper Co., Brunswick, Ga. 
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ink there is on the paper surface. Testing of oil pene 
tration and the amount of ink the paper requires fa} 
printing can give information of such effects as offset i 
the press and ink drying. 

It is not possible to discuss the whole subject of pap 
testing in a short paper. The authors have only given) 
some of the results from investigations of ink transfer 
However, there is also of interest how other properties} 
such as sizing of the paper, influence the printing propy 
erties. That is both for offset papers and coatec 
papers. For beater-sized paper it has been found thajj 
the ink receptivity often increases with increased sizing 
For coated paper an increased amount of glue in thi 
coating decreases the ink receptivity and so on. 

The surface strength of paper is another importan|/ 
subject and what happens when the paper surface il} 
split up has been studied (6). It was possible to develop) 
a simple method for surface strength testing by using aii) 
ordinary tensile strength tester. From these tests very) 
interesting information about the strength in differeny 
directions of the sheet at different stresses was obtained 
There are many other problems connected to the bet 
havior of paper in printing but they cannot be discussec 
in this paper. It is hoped, however, that some of these 
results described will give a picture of the kind of work’ 
being done and the results obtained at the Swedish, 
Graphic Arts Laboratory. 
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effluent quality, and other operating characteristics.) 
The word ‘‘decker’’ has been slightly corrupted and isi 
used to mean rotary-type pulp thickener or filter as isi 
common throughout much of the industry. 


REQUIREMENTS OF A DECKER 


When choosing a machine for a pulp thickening opera- 
tion, certain requirements must be met while other'l 
qualities can be compromised. The most important 
requirement is capacity. This means pulp capacity, 
water removal capacity, and the capacity to operate} 
under the conditions as they exist or as these conditions 
can be easily altered. The vat and discharge consist- 
encies are among the controlling conditions. Low initial 
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CYLINDER 
ROTATION 


Diagram of built-in barometric leg on valveless 
vacuum filter 


Pi 1 
| 


; 


ent. Cost has been placed in second position because 
it is simply the consequence of obtaining the machine 
with the necessary capacity. Low installation cost is 
an important advantage of the valveless decker. The 
physical size of a machine is another limiting factor. 
| 


- installation costs comprise the second require- 


It contributes to installation cost and may even ex- 
clude machines that cannot be fitted into existing space. 
Operating cost is a complex consideration composed 
bf many other factors including maintenance and down 
time, power requirements, fiber loss, and- operational 
aase. A durable, simple machine will require less 
own time and can be easily repaired. Operational ease 
contributes to low operating costs by indirect means. 


DESCRIPTION OF INSTALLATIONS STUDIED 


Both machines were manufactured by the Improved 
(Paper Machinery Co., and are located in the screen 
room. They thicken the screened stock and discharge 
to a chest from where the pulp is pumped to the bleach 
blant’s brown stock storage. The vacuum decker is on 
in platform elevated 10 ft. above the screen room operat- 
ing floor and directly over the screened stock chest. It 
is raised to permit the use of an adequate drop for the 
ivater leg. It occupies about 300 sq. ft. of floor space. 
Two vertical centrifugal pumps supply stock to either 
side of the headbox. These pumps are each rated at 
5000 g.p.m. and are driven by 50-hp. motors. The 
vacuum decker has an 8 by 12-ft. cylinder covered with 
17 by 24-mesh 316 stainless steel face wire, giving a 
iltering area of 300 sq. ft. The valve is an external 
sype, having a cone shaped arrangement common in 
she industry. The headbox is constructed of steel 
und has an adjustable overflow gate on one side. The 
lischarge mechanism is a double-roll take-off and the 
bulp is discharged through a chute into a chest be- 
‘ow. The barometric leg is 19 ft. long and normally 
naintains a vacuum of 5!/)in. The cylinder and take- 
off rolls are driven by a 10-hp. induction motor. 


i 


_ The valveless decker is set on the operating floor level 
ind, like the vacuum unit, occupies about 300 sq. ft. 
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of floor Space. It has no water leg or vacuum pump. 
It is supplied by a single, 10,000-g.p.m. double suction 
centrifugal pump driven by a 75-hp. motor. The supply 
line enters one side of the headbox with the overflow at 
the opposite side. The decker has a 61/. by 14-ft. 
cylinder covered with 40-mesh, 304 stainless steel face 
wire giving an area of 284 sq. ft. It is driven by a 15-hp. 
d.c. motor, powered by a M.G. set. Thus, the cylinder 
speed can be adjusted. The headbox is of steel construc- 
tion with the overflow level fixed permanently. The 
distribution of stock across the cylinder face is con- 
trolled by means of a perforated steel baffle plate in the 
headbox. The uniformity of stock distribution is good. 

The vacuum filter and valveless filters are quite 
similar in outer appearances. It is within the cylinder 
of the valveless filter that the difference exists. One end 
of the filter is blanked off and the other is open to dis- 
charge the filtrate. The discharge end is equipped with 
a deckle strap. Under the face and winding wires are 
longitudinal partitions dividing the outer shell into 
eighteen compartments or cells. Each of these cells 
discharges to a duct which follows the curvature of the 
inside of the cylinder through one third of the cylinder’s 
circumference. There are six banks of these ducts 
across the cylinder. The back end of each duct dis- 
charges to the inside of the cylinder. Following a cell 
through a cycle will help to illustrate the operation. 
As a cell and its accompanying duct enter the pulp 
slurry at the discharge end of the vat, water enters 
through the cell and into the duct due to the pressure 
exerted by the difference in levels of the vat and the 
cell. Water continues to enter the cell and duct under 
this pressure as the cylinder revolves until the cell is 
raised above the level of the filtrate within the cylinder. 
Here, the duct begins to act as a barometric leg with 
its discharge end sealed in the filtrate. As the cell con- 
tinues to be raised out of the vat, the suction increases 
because the barometric leg is becoming longer until, it is 
reported, a maximum vacuum of 3!/, in. is attained. 
At this point the discharge end of the duct is withdrawn 
from the filtrate, the seal is broken, and the water 
empties from the duct. The pulp sheet is then ready to 
be removed by the take-off mechanism and the cycle 
can begin again. 


DATA AND RESULTS 


Both of these machines are operating on the same 
type of pulp. This pulp is a bleachable grade of sul- 
phate southern pine. It has been cooked to a per- 
manganate number of 18 plus or minus 2. It is a very 
free, long fibered pulp with about 60% of it being re- 


STOCK 
Q%- 12% 


EFFLUENT INLET EFFLUENT INLET 


Fig. 2. Diagram of valveless vacuum filter 
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Table I. Summary of Results | 
“a Maz. dey ne Av. Maz. = Maleaiese Sek Av. 
Vat consistency, % 0.67 0.40 0.48 0.63 0.41 0.50 
‘Discharge consistency, % 13.4 8.8 10.1 10.8 8.7 ee 
Pulp rate, moisture-free tons/day 251 120 197 243 143 19 
Water rate, g.p.m. 9200 3430 6340 8750 2790 6760 
Cylinder speed, r.p.m. ative wy 3.4 6.6 Uf 6.2 
Effluent solids, lb./M gal. 0.25 0.12 0.18 0.27 0.05 0.15 
Specific loading, tons/sq. ft./day 0.84 0.40 0.66 0.86 0.50 0.68 
Water capacity, gal./sq. ft./min. aia! veal 2. 1 3.1 1.5 2.4 


tained on a 14-mesh screen. This pulp has been washed 
to the equivalent of about 5 lb. of salt cake per ton. 
Kerosene is used in the screen room as a defoamer. The 
screen room make-up water is obtained from artesian 
wells which holds the temperature in the decker head- 
boxes within 75 to 80°F. The method used for 
measuring the pulp and water rates of the deckers 
was simplicity itself. It consisted of weighing a meas- 
ured size pulp sample taken from the web at discharge. 
This together with the discharge and vat consistencies 
and the cylinder speed enables one to calculate the pulp 
and water removal rates. The effluent solids were de- 
termined by filtering a measured volume of the effluent 
mixed with a suitable quantity of filter aid for more 
rapid filtration. The solids were dried and their amount 
computed. 
The results obtained are shown in Table I. 


DISCUSSION OF RESULTS 


These data are not voluminous nor have they been 
collected over a long period of time, but it is believed 
that they represent a fair operating comparison of the 
two machines. It should be emphasized that this is an 
operating comparison and that the quantities were 
measured as they existed under normal conditions. No 
attempt was made to alter these conditions to determine 
optimum points as experience had indicated that these 
points had already been established. The vat con- 
sistency of the valveless decker is as a rule, slightly 
higher than the consistency to the vacuum decker. 
This is due to a peculiarity in the screen room as they 
both draw stock from the same chest. This difference 
is slight but still measurable. 

It would seem quite unusual to find a valveless decker 
discharging at the same or a slightly higher consistency 
than a vacuum machine. This is the case at Bruns- 
wick. The two most important reasons for this are the 
relatively short barometric leg and the poor condition 
of the wire on the vacuum machine. This filter has a 
tendency to seal over when the mill is running short- 
fibered gum pulp and to remain slighly sealed from this 
during a pinerun. This slight sealing also gives a quite 
uneven sheet across the vacuum machine and has 
probably cut down its capacity. The discharge con- 
sistency on both machines could be raised 2 to 3% by 
the use of press rolls. 

A comparison of the average capacities of the two 
units is approximately the same, being expressed as 
gallons, etc. per unit wire area. The valveless machine 
cylinder runs much faster than the cylinder on the 
vacuum machine and is equipped with speed control 
to give uniformity of operation during rate changes. 
The vacuum filter is handicapped by this mechanical 
disadvantage but not seriously. 
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The effluent solids are low for both machines. 
is to be expected for long-fibered chemical pulps. 
servation of these solids leads to the conclusion that} 
only a small portion of them are fibers unchanged ij 
their physical dimensions. Most of the effluent solidi} 
are micellar or broken fibers together with fine dirt ana) 
bark. | 

The valveless machine is an operator’s dream. I] 
very rarely seals or has difficulty picking up or holding) 
the pulp sheet. This is not true of the vacuum job} 
The operators must give considerable attention to the 
unit to effect satisfactory operation. The double takey 
off rolls on the vacuum filter coupled with its uneven) 
sheet and fairly low discharge consistency tend to form 
a roll of pulp that may reach a diameter of 12 in. ana 
stretch across the machine before it is discharged. This 
discharge in slugs could give trouble to a machine feed{ 
ing into a repulper or screw conveyor. 

The actual discharge consistency of the filters is 
immaterial at Brunswick. The discharged stock is fed! 
to a low density storage chest after which the consist- 
ency is adjusted with unthickened stock. The bleach 
plant takes stock at 3 to 4% consistency. Hence tha 
interest is primarily water removal with consistency 3° 
minor factor. In this detail the machines seem about 
equal. 

Maintenance is not a problem with either machine 
aside from minor troubles with take-off roll bearingss 
Neither machine has had any down time worth cor 
sidering. Both machines have their original face and 
winding wires although it appears that the wire on the 
vacuum filter should now be replaced. This unit has 
been in continuous operation since early 1948. The 
valveless filter was installed late in 1950. 


CONCLUSIONS 


Under present operating conditions, both machine 
have essentially the same pulp and water capacitiess 
The discharge consistencies are also about the same 
with less variation on the valveless filter. Floor ‘iter 


is about equal for both filters with the vacuum filte 
extending further upward. The over-all capital re 
quirements favor the valveless machine over the 
vacuum machine about two to three, chiefly because o 
the lower installation costs and fewer auxiliary equip- 
ment required. The lower cost for auxiliary equipment 
is due mainly to lower head pumps requiring less horse 
power, and the elimination of the drop legs and seal 
pits. The operation of the valveless filter is simpler and 
steadier. Maintenance costs for both are low. The 
balance of all factors would favor the valveless instal 
lation under the conditions examined. 
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ASSOCIATION NEWS AND EVENTS 
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Corrugated Containers Session 


Four 3-hour panel-type discussions are being prepared 
or the annual meeting program being sponsored by the 
CAPPI Corrugated Containers Committee. 
The meeting to be held on Tuesday morning, February 
6, will be devoted to a consideration of the “Easy Opening 
30x.” 
Theodore Ley of the Corrugated Box Machinery Co. 
mill describe equipment for applying tape and discuss possible 
roduction speeds. 

E. L. Decker of Minnesota Mining and Manufacturing Co. 
vill present a motion picture, depicting the use of their tear 


rip. 

a. meeting of Tuesday afternoon will consider the “High 
dumidity Box.” 

_ L. J. Hayhurst of Kraft Foods Co. will discuss the require- 
i1ents of packages in the cheese industry. 

W. Sederlund of National Starch Products, Inc., will 
resent a paper on “‘Case Sealing Adhesives for High Humid- 
-y Container Storage.”’ 
| Claude H. Fletcher of Corn Products Sales Co. will discuss 
‘Corrugating Adhesives for Use with High Humidity 
Yontainers Such as Those with Sulphur Impregnated Corru- 
ating Medium.” 
| Charles Zuzi will discuss field tests and indicate how various 
‘pes of containers stand up. 
| The meeting to be held on Wednesday morning, February 
7, will feature “Heat Balance and Its Effect on Corrugated 
oard.”’ 

The final session to be held on Wednesday afternoon will 
2a general technical session. 

F. D. Long of the Container Corp. of America will present 
n analysis of the “Waste Survey”’ data. 

'L. O. Carlisle will discuss ‘““‘The Importance of Viscosity 
jontrol of Corrugating Starch.” 

Wm. Schoenberg of Lord & Schoenberg will talk on ‘“The 
iffect of Moisture Variation on Standard Corrugating Test 
rocedures.” 


socal Section Meetings 


| Pacific: West Linn, Ore., March 19, 1945. Annual Shibley 
jward Competition. 

t Lake States: Hotel Wausau, Wausau, Wis., March 9, 1954. 
imposium on “Testing Methods.” G. J. Brabender, 
farathon Corp., Rothschild, Wis., moderator. Plant visit 
) Wausau Paper Mills, Brokaw, Wis. 

Delaware Valley: Engineers Club, Philadelphia, Pa., Jan. 
§, 1954. ‘Semichemical Pulping.”’ 

} Kalamazoo Valley: Hotel Harris, Kalamazoo, Mich., Feb. 
1954. ‘Alkaline Sizing.” 

New England: March 9, 1954. 

Ohio: American Legion Hall, Middletown, Ohio, Feb. 11, 
954. “Printing, Past, Present, and Future,” by W. (Cr 
‘uebner, Huebner Laboratories, Mamaroneck, N. Y. 
Empire State: Whiteface Inn, Lake Placid, N. Y., June 
)-13, 1954. Annual Meeting. 

‘Empire State (Metropolitan District): Fraunces Tavern, 
ew York, N. Y., March 9, 1954. 

Empire State (Northern District): Martinas Restaurant, 
‘atertown, N. Y., Feb. 11, 1954. 
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Empire State (Central District): University Club Syracuse, 
N. Y., Feb. 5, 1954. “The Manufacture of Tissues,’”’ by 
Wm. H. Hall, Victoria Paper Mills, Fulton, N. Y. 

Empire State (Eastern District): Milfranks Restaurant, 
Glens Falls, N. Y., Jan. 21, 1954. ‘Routine Control 
Methods.” 

Empire State (Western District): Prospect House, Niagara 
Falls, N. Y., Feb. 3, 1954. “High Density Super Bleaching 
of Chemical Pulps,” by F. R. Sheldon and I. C. MacGugan, 
Buffalo Electro-Chemical Co., Buffalo, N. Y. 

Maine-New Hampshire: Marshall House, York Harbor, 
Me., June 18-19, 1954. A. E. Jones, Oxford Paper Co., 
Rumford, Me., and F. N. Sprague, St. Regis Paper Co., 
Bucksport, Me., will be in charge of the technical program. 

Lake Erie: Hotel Carter, Cleveland, Ohio, Feb. 19, 1954. 

Southeastern: George Washington Hotel, Jacksonville, Fla., 
March 19, 1954. 

CPPA Technical Section: Empress Hotel, Victoria, B. C., 
June 14-17, 1954. Summer meeting. 

American Pulp and Paper Mill Superintendents Association: 
Mount Royal Hotel, Montreal, P. Q., June 20-23, 1954. 


Local Section House Organs 


Following the lead of the Ohio Section which has been issu- 
ing a local publication for the benefit of its members (Ohio 
Tappt) other sections recently have initiated similar publi- 
cations. 

New England Tappi made its appearance as an 8-page 
bulletin in November. It gave the details of its December 
14 meeting with brief biographical sketches of the speakers. 
The chairman in his notes indicated a new policy to be fol- 
lowed this season of discussing at each meeting some aspect 
of stream improvement and quality control statistics. In 
addition there will be presentations on other subjects. A 
report is given of the October 9 meeting including the talks 
given. 

In both the Kalamazoo Valley Section and the Delaware 
Valley Section a mimeographed News Letter is sent out with 
the meeting notices. 

The Southeastern Section issued Vol. I, No. 1, of its new 
Southeastern Tappi Bulletin in which the December 4 
program is outlined. An excellent report with photographs 
of the September 25 program is given. 

These sections rate good commendation for these efforts 
to serve their members. The ‘“‘pay-off’’ represented by inter- 
est and meeting attendance should be excellent. 


Pulp Testing Committee 


Frank E. Caskey of the Central Research Dept., Crown 
Zellerbach Corp., Camas, Wash., has succeeded R. I. Thieme 
of the Scott Paper Co. as chairman of the TAPPI Pulp Test- 


ing Committee. 
Associated with him as committeemen are: 


J. R. Arthur, Port Huron Sulphite & Paper Co., Port Huron, 
Mich. 

GC. E. Brandon, Aetna Paper Co., Howard Paper Mills, Dayton, 
Ohio 

Elmer A. Christopherson, Scott Paper Co., Everett, Wash. 

James d’A. Clark, Consultant, Longview, Wash. 

F. A. Delforge, Robert Gair Co., Uncasville, Conn. 

G. G. Kimble, Union Bag & Paper Corp., Savannah, Ga. 


N. Magnusson, Puget Sound Pulp & Timber Co., Bellingham, 
Wash. 

F. P. Moden, Anglo-Canadian Pulp & Paper Mills, Quebec, 
P. Q. 

O. H. Sangder, Rayonier, Inc., Grays Harbor Div., Hoquiam, 
Wash. 

H. A. Smith, Mead Corp., Chillicothe, Ohio 

R. H. Wiles, International Paper Co., Glens Falls, N. Y. 


Visit to John Waldron Corp. Laboratory 


The John Waldron Corp. announces the opening of its new 
research and engineering laboratory at New Brunswick. 
Among the facilities of the new laboratory is a pilot plant 
converting line for 20-in. wide webs of paper, textiles, plastics, 
etc. The pilot plant equipment includes a coater base on 
which various types of processing equipment can be set up, 
and several standard coating heads, among which are the new 
“Uniflo” Microjet Coater and the Multi-Coater, which can be 
set up as a reverse roll coater, reverse smoothing roll coater, 
knife coater, one or two side kiss coater, impregnator, lamina- 
tor, engraved roll coater, or engraved roll offset coater. A 
wide range electronically controlled drive is provided for 
speeds from 5 to 1000 f.p.m. with provision for increasing the 
speed to 2000 f.p.m. Drying is effected by means of a newly 
designed J. O. Ross air drier of the indirect oil-fired type, 24 ft. 
long, with three zones of individually controllable tempera- 
tures up to 500°F. Completing the line are a two-spindle 
automatic splicing unroll, a combination conveyor-tenter 
frame, a four-roll cooling section, an automatic web guide, 
and a two-spindle automatic rewind with controlled tension 
drive. 

In addition to the pilot plant equipment, the 70,000-cu. ft. 
research and engineering building includes the development 
machine shop, a design section for the engineering of the new 
equipment, and several engineering offices. The entire build- 
ing is air conditioned with the exception of the pilot plant 
area, which is provided with high volume ventilation for com- 
fort and removal of solvent fumes. 

Mixing equipment is available for the compounding of 
coating formulations and various instruments are used for 
development purposes, such as the Beta Gage for measuring 
coating weights by means of radioactive isotopes, oscilloscope 
for determining torsional vibrations, and various instruments 
for determining air flow, pressure, temperature, electrical 
voltage, current, power, etc. 

The pilot plant equipment is available to papermakers and 
converters for evaluation of their products and for investiga- 
tion of the most suitable method of coating or treating, as well 
as for the research and development activities at Waldron. 
In the past few years, hundreds of tests have been scheduled 
for companies engaged in various types of processing opera- 
tions, using the equipment in the old Waldron laboratory. 
With the completely new processing line, the demand for the 
services of the laboratory is expected to increase. 

A visit to this laboratory has been scheduled for Friday, 
February 19, for interested TAPPI members. Anyone plan- 
ning to make this visit should contact the John Waldron Corp. 
representatives at the Hotel Commodore. Transportation 
to New Brunswick and return will be arranged on a suitable 
schedule. Special arrangements will be made for any TAPPI 
member who cannot visit the laboratory on Friday. Write 
to A. W. Pomper, John Waldron Corp., New Brunswick, N. J. 


Annual Meeting Registration 


To avoid some of the misunderstanding prevalent at re- 
cent meetings of the Technical Association of the Pulp and 
Paper Industry, members are requested to have their 1954 
membership cards available. The registration fee for As- 
sociation members is usually lower than it is for nonmembers, 
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Seventh Alkaline Pulping Conference 


The Seventh Alkaline Pulping Conference of the Techind 
Association of the Pulp and Paper Industry was held at t/ 
Rice Hotel, Houston, Tex., on Nov. 18-20, 1953. Fred Y 
Bishop of the Southland Paper Mills, Inc., Lufkin, Te! 
chairman of the Alkaline Pulping Committee, was gener 
chairman of the Conference, Ken D. Running of the Halif| 
Paper Co., Roanoke Rapids, N. C., was chairman of the Py 
gram Committee. 

The Advisory Committee consisted of W. R. Crute of til 
Champion Paper & Fibre Co., Pasadena, Tex., and W. 
McHale of the Southland Paper Mills. 

The local arrangements were handled in an excellent majjf 
ner by I. D. Wells of the Champion Paper & Fibre Cj 
Associated with him were J. H. Moyer, J. K. Kirkpatriciql 
Malcolm N. May, R. L. Betts, Glenn Surathers, John Pa 
rott, O. K. Sanders, Stephen Chase, Jr., and Jack Pound. 

The meeting was attended by about 350 members ay 
guests together with about 50 wives of members. An inte 
esting program was arranged for the ladies at the Golfere 
Country Club and the Shamrock Hotel. 

All present enjoyed a get-together party at the Rice Hot) 
on the evening, of November 18 sponsored by the Champig 
Paper & Fibre Co. and the Southland Paper Mills, Inc. | 

The main theme of the technical program was “Washi 
and Screening of Alkaline Pulp.’’ One session was devotel 
to semichemical pulping and miscellaneous subjects. 

Tuesday, November 20, was devoted to visits to the milj 
of the Champion Paper & Fibre Co. at Pasadena, Tex., ami 
to the Southland Paper Mills at Lufkin, Tex. 


a 
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Pulp Washing 


Fred W. Bishop presided at the first technical session whic 
was devoted to a consideration of pulp washing. Comple# 
text of the papers will be published in Tappi. Following au 
some of the highlights presented: 
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I. D. Wells, Champion Paper & Fibre Co. and R. G. Ma 1 
donald, TAPPI 
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LOW COST recovery of 
HIGH COST Paper stock 


— that’s what you’re looking at in these pic- 
tures of Bird Save-Alls at work. 


— and that’s what you’d better make sure of 
in your mill 


1 by providing enough Save-All capacity to 
handle your present volume of white 
water, and 


2 by setting up a good, tight up-to-the- 
minute system that will recover a maxi- 


mum amount of stock at lowest cost per 
ton 


BIRD SAVE-ALLS 


BIRD MACHINE COMPANY 


ISOUTH WALPOLE © MASS ACHUGET?S 
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J. M. Ralston, Union Bag & Paper Corp., and J. K. Perkins, 
Improved Machinery Corp. 


J. M. Ralston presented a paper, co-authored by Maurice 
Klein of the Union Bag & Paper Corp., Savannah, Ga., on 
“Wash Water and Wash Water Heating.’’ In this paper 
the requirements of the wash water used on the diffusers and 
pulp washers in their mill were presented. The digester 
blow steam is condensed directly with fresh water make-up in 
jet condensers. Instrumentation of the system is designed 
to control the temperature of the hot water to the washing 
equipment, accumulate the maximum amount of heat, and 
control fresh water make-up. Waste heat from an evaporator 
surface condenser is used to heat part of the water supplied 
to the hot water system. Other sources of waste heat are 
available if the need for additional heat should arise. 


Valveless Washer 


J. K. Perkins, Improved Machinery Corp., Nashua, N. H. 
presented a paper on ‘‘The Valveless Rotary Vacuum 
Washer.”’ In this paper he pointed out that the valveless 
washer may be used in place of the vacuum rotary washer 
with the added advantages of low elevation or eliminating of 
an external source or vacuum. On new installations built 
around the valveless design full advantage can be taken of the 
low elevation requirements to allow lower building costs, 
installation costs, piping costs, and pumping expense. 


Pulp Washing at Thilmany 


A paper on “Sulphate Pulp Washing at Thilmany”’ was 
presented by P. H. West of the Thilmany Pulp & Paper Co., 
Kaukauna, Wis., T. T. Collins, National Container Corp., 
Jacksonville, Fla., and R. E. Bergstrom, Swenson Evaporator 
Co., Chicago, Ill. In this paper part of the modernization 
program at Thilmany was described. Formerly the washing 
system consisted of 16 diffusers with a washing cycle of about 
10 hr. which limited production to 160 tons of pulp. The new 
system consists of three 9 by 16-ft. Swenson washers, together 
with auxiliary pulp washing equipment consisting of a 22-ft. 
diameter blow tank provided with a vertical bar-type agitator. 
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Two Jonsson knotters preceded the Swenson washers. By 
use of the new system 225 tons of pulp can be handled. 


Luncheon Program 


Following the annual luncheon of the Conference an ad4l) 
dress was made by Karl R. Bendetsen of The Champion Paper 
& Fibra Co. on “What is Public Relations?” This address) 
which is being published in this issue of Tappr, concludes with 
the statement “If your actions are such as to make peopl4 
have confidence in you, then you can say that your publid 
relations are good. If your actions or words lead to lack of 
confidence in you, then your public relations are bad. It’s 
about as simple as that.” W. L. McHale of Southland 
Paper Mills, Inc. presided at the luncheon meeting. 


Effect of Digester Operation 


The second session which was held on Wednesday after+ 
noon was moderated by Ken D. Running of the Halifax 
Paper Co. The first paper prepared by William Orr on 
“The Effect of Digester and Liquor Room Operation on Pulp 
Washing” was read by L. L. Clapp, also of the St. Regist 
Paper Co., Pensacola, Fla., since Mr. Orr was unable to be 
present because of illness. 

In this paper the author made a report showing different 
operating procedures in the digester and liquor rooms and their 
effects on wash room operation. It was shown that the 
following digester variables influence production and effi 
ciency of the wash room: (1) stock availability and permanga 
nate number; (2) overcooked stock washes slowly; (3) 
increased density of digester change results in greater wash 
room production; (4) rejects and their disposal have a 
marked effect on washer operation; (5) the color of washed 
stock is dependent upon residual activity of spent cooking) 
liquor and dilution liquor used for volume; (6) the effect off 
the digestion on pitch will affect wash rooom operation. 

The liquor room operation has the following effects on wasit 
room performance: (1) foreign material such as mud or dregs 
in cooking liquor will create difficult washing conditions; (2) 
the capacity of the wash room is increased by decreasing the 
concentration of black liquor; and (3) high sulphidity tenes! 
to decrease wash room capacity. 


Four-Stage Washer vs. Three-Stage Washer 


E. A. Paul of the Hudson Pulp & Paper Co., Palatka, Fla., 
read a paper prepared by him and E. A. Harper on “The: 
Efficiency of a Four-Stage Washer versus a Three-Stage 
Washer.”’ This investigation over the operating period of ai 
year in a kraft pulp mill was made to ascertain the relative 
efficiency of the two units. A brief description was given ofp 
the closely controlled operation necessary to produce art 


i 
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E. A. Paul, Hudson Pulp & Paper Co.; A. L. Wiley, Riegel 

Carolina Corp.; L. L. Clapp, St. Regis Paper Co.; E. H 

Smith, Crossett Paper Mills, K. D. Running, Halifax Pape 
Co.; and M. B. Pineo, Brunswick Pulp & Paper Co. 
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tonnage production of a wide range of papers. 


press of this Fourdrinier making book papers is clothed with an 


Albany Felt, as are other press positions in this 


Dana B. Westcott (right) is Mill Superintendent. 


Albany Felt Company’s technically trained sales 
engineers constantly strive to improve felt perfor- 
mance on your machines. Just as twenty-five years 
ago Albany engineers introduced the revolutionary 
concept of individually designed, custom-made felts 
for each felt position, today they are supplementing 
this valuable service with actual operational studies 
which we term “felt performance check.” This extra 


WEST VIRGINIA PULP AND PAPER COMPANY, Mechanic- 


ville, New York, is an extremely modern mill noted for its high 


The suction first 


six-machine mill. 


service, by analyzing the basic principles of felt op- 
eration in relationship to over-all efficiency, assures 
our customers MORE TONS PER DAY. Even more 
important, Albany sales engineers are backed up by 
the industry’s leading service engineers and felt 
makers, a complete service laboratory, an extensive 
research and development program, and a product 
famous for quality. 


FREE! Felt Performance Record Book 
for Mill Superintendents, Managers, Pur- 
chasing Agents. Write for your handsome 
leather binder containing convenient 
forms for maintaining records and graphs 
of felt performance, felt inventory, etc. 


ALBANY FELT COMPANY 


“World's Largest Manufacturer of Paper Machine Felts” 


MAIN OFFICE AND PLANT, ALBANY |, NEW YORK 
N. Y., North Monmouth, Maine, Cowansville; Quebec 


Other plants: Hoosick Falls, 
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F. C. Ratliff, Gaylord Container Corp.; Pietro Ghisoni, 

Vita Mayer Co.; M. B. Pineo, Brunswick Pulp & Paper Co.; 

Gustaf Ranhagen, Swedish Cellulose Co.; and R. E, 
Bringman, Port St. Joe Paper Co. 


almost equal quantity of the same quality of washed pulp. 
It was concluded that the quantity and quality of washed 
pulp being equal, the dilution factors become the measure 
of the relative efficiency and that the three-stage washer is 
about 77% as efficient as the four-stage washer. 


Cowan Screens 


E. H. Smith read a paper on “Performance of Cowan 
Screens on Kraft Pulp,’ by W. S. Gardner, E. H. Smith, 
and C. L. Brown of the Crossett Paper Mills, Crossett, Ark. 

The early experience with Cowan Screens on kraft pulp 
was not satisfactory. The capacity of screens was low and 
water and power usage was high compared with predicted 
results obtained in other Southern mills on kraft pulp. All 
of our early experience was obtained with 0.085-in. perfora- 
tions on !/; or 0.125-in. isometric centers. 

Later tests with 0.085-in. perforations on 7/32 or 0.219-in. 
isometric centers indicated a capacity only slightly below 
that obtained with 0.085-in. perforations on !/s-in. centers. 
This change in spacing of perforations gave a tremendous 
reduction in total number of perforations in a set of plates. 
A set of Cowan plates with perforations on 1/s-in. isometric 
centers contain approximately 300,000 perforations while the 
same plates with perforations on 7/3:-in. isometric centers 
contain approximately 100,000 perforations. 

Further tests were made with 0.085-in. perforations on 
0.1445-in. isometric centers. Immediate results showed 
greatly improved performance. They were able to operate 
the screen at predicted capacity with lower water and power 
usage than had been necessary for highest tonnage obtained 
in tests with other plates. 


Ahlfors Screen 


Roy Homans and Malcolm Pineo of the Brunswick Pulp 
and Paper Co., Brunswick, Ga., presented a paper on ‘Flat 
Sereens vs. Ahlfors Screens for Bleachable Pine and Hardwood 
Sulphate Pulp.” 

This investigation was limited to a comparison of the 
Ahlfors upflow screen and a conventional flat screen in regard 
to pulp cleanliness, capacity, maintenance, and flexibility of 
operation as applied to southern pine and hardwood bleach- 
able sulphate pulp. To complete the study, pine and hard- 
wood unbleached sulphate pulp, commercially washed and 
deknotted, was admitted to the screen room headbox from 
where it was introduced into an Impco flat screen line and an 
Oliver-Ahlfors upflow screen simultaneously. Production 
rates, screened stock cleanliness, quantity of rejects, con- 
sistencies, temperature of stock suspension, operating con- 
ditions of the two screens, were measured, recorded, and cor- 
related. 
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Unbleached pine pulp was screened at consistencies «f) 
0.8 to 1.2% on an oven-dry basis through the Ahlfors scree 
at rates averaging 26 oven-dry tons per day. Unbleache 
hardwood pulp, at consistencies ranging from 1.4 to ths 
oven-dry, was screened at rates averaging 45 oven-dry tor) 
per day. These capacity ratings approximate that obtaine 
on two sections, 28 plates, of flat screens at consistencies ¢{¢ 
0.5% oven-dry for pine and 0.75% oven-dry for hardwoo 
Screen plates having 0.12-in. cuts were used in both the A 
fors and flat screen installations. 

The input shaft speed on the Ahlfors screen had a dire¢ 
bearing on the capacity of the screen. When the input sha} 
speed was increased from 1300 to 1420 r.p.m., an increase 
18% of acceptable stock was realized. 

No appreciable difference in capacity could be noted bi 
varying the input stock consistency from 0.68 to 1,559 
Stock temperature changes from 78 to 118°F. increased th 
capacity of the Ahlfors screen by approximately 20%. 

Under optimum conditions of operations, excluding th 
effect of temperature, it can be said that the screened pul 
from the Ahlfors screen compared favorably with the flal 
screens in regard to dirt and shive removal. 


Centri- Cleaners 


A. L. Wiley read a paper on “The Use of Centri- Cleanex 
and Vortraps on Semichemical Pulp” by the Riegel-Car 
lina Corp., Acme, N. C. 

The need of a cleaner pulp than could be obtained witt 
flat screens brought about the use of Centri- Cleaners in tH 
semichemical system at the Riegel-Carolina Corp. mil 
The original system using six primary and one seconda 
Centri- Cleaners, size 12 by 2 by 2 in. with */,-in. tips, re 
jected 25% of the entering stock as compared to an expecte) 
rejection of about 2%. Various modifications and tests let 
to the incorporation of Vortraps in the system as tertiar 
cleaners. This addition reduced the rejections to abou 
0.3% of the initial feed. Further work, with the Centri 
Cleaners produced rejects which could be used in the krai 
system; thus making the use of the Vortraps unnecessary. 

The system now in use consists of three 12 by 3 by dim 
primary cleaners with 1'/s-in. tips and one 12 by 2 by 2-im 
secondary cleaner with a °/;in. tip. Accepted stock fren 
the primary and secondary semichemical flat screens is pass 
to the primary Centri-Cleaners. The rejects from thes 
cleaners are diluted and form the feed of the secondary cleane: 
Accepted stock from both the primary and secondary Centri 
Cleaners is sent to the semichemical decker. Rejects from 


Pietro Ghisoni, Vita Mayer Co., Milan, Italy; and Jerrol 
H. Moyer, Champion Paper & Fibre Co. 
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Take a look at some of 


the many operations 
that build precision into Lodding Doctor Blades 
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D. J. MacLaurin, The Institute of Paper Chemistry; L. 

G. Durant, Pandia, Inc.; William Nelson, Green Bay Pulp 

& Paper Co.; and J. N. McGovern. Forest Products Lab- 
oratory 


the secondary Centri- Cleaner amounting to 8 to 11% of the 
initial feed are pumped to the primary kraft flat screens for 
recovery. The recovery of rejects from the secondary Centri - 
Cleaner has no adverse effects on the kraft pulp. The system 
is capable of handling a feed of 70 air-dry tons per day. 

Mr. Pineo of the Brunswick Pulp & Paper Co., Brunswick, 
Ga., was the moderator of the Thursday afternoon session. 


Flat Screens 


The first paper was presented by H. F. Schenk of Magnus 
Metal Corp., Fitchburg, Mass., who discussed “Selective 
Particle Separation by Controlled Fluid Force on a Flat 
Sereen.”’ 

In this paper Mr. Schenk advocated the employment of 
eravimetric and more gentle forces of nature rather than 
those forces imparted by high frequency pulsations employed 
in other types of speck-removal equipment. Among other 
things he pointed out that between a flow created for a 28- 
plate line, it has been found that two 14-plate units, arranged 
in parallel, developed not only the highest capacity but also 
the cleanest pulp. 


High Intensity Screens 


F. Cooper Ratliff of the Gaylord Container Corp., Bogalusa, 
La., presented a paper on ‘The Use of High Intensity Screens 
in Handling Sulphate Pulp for Coarse Papers.” Mr. Ratliff 
reported that a Lindblad high intensity screening system was 
recently installed in Gaylord Container Corp.’s Bogalusa, La., 
sulphate pulp mill. This paper dealt with the problem in- 
volved in expanding the screening operation. 

Economic studies by process engineering and construction 
engineering showed that while high intensity screens them- 
selves were more expensive than other types the over-all 
installed cost was considerably less. 

It was expected that a maximum capacity of 500 tons of 
air-dry pulp per day through four Lindblad high intensity 
screens connected as planned would be obtained. The quality 
of the pulp was expected to be satisfactory for manufacture of 
cylinder liners, wrapping, and bag papers. 

Test results showed that expected performance was ob- 
tained and it is believed that this type of screen was a satis- 
factory solution to the specific problem. 


Jackson & Church Press 


R. E. Bringman, chief chemist of the St. Joe Paper Co., 
Port St. Joe, Fla., discussed ‘‘The Use of a Jackson & Church 
Zenith Press in Handling Pulp Mill Rejects.’ He pointed 
out that the evolution of reject-handling systems at the St. 
Joe Paper Co. mill was twofold. An effort was made to follow 
very closely the development of process equipment that would 
yield high density rejects to their refining system thereby 
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reducing the amount of dilution water fed to the blow tanhij 
which must eventually be evaporated in the vacuum evaporah} 
tors. 
With the incorporation of high-yield hot stock refining, thi|} 
need for a different method of handling rejects became evi 
dent. Through the use of a Jackson & Church press it wal 
possible to send 35 to 40% consistency rejects to the blov} 
tank for subsequent recycling through the hot stock refinin; 
system. if 

Laboratory investigations bore out the feasibility of pass 
ing high-consistency rejects directly into a high-density re} 
finer without first rediluting with black liquor and passing) 
tiem through conventional refiners thereby reducing the poweW 
load and increasing the capacity of the refining and brown} 
stock washing system. 


Swedish Practice 


An-interesting feature of the meeting was the presence o¥ 
Gustaf Ranhagen of the Swedish Pulp Co., Sundsbrukj 
Sweden, who presented a paper on the subject “Screening o 
Sulphite Pulp.”” The highlights of his paper follow: 

The screening problem has in Sweden become more an¢ 
more important due to the raw material situation and marke; 
demands on quality. 

Different types of screen equipment are collected inti 
groups according to their construction and way of working 
and compared as to their dirt-removing properties. 

Different dirt particles are considered with reference tif 
different types of screen equipment. 

In order to obtain the best result where cleanliness, capacity, 
as well as water and power consumption are concerned, th 
optimum consistency should be kept at every point along thi 
screen surfaces. This is generally valid to all screens of de 
watering type. The occurrence in a screen is illustrated by : 
f.gure. 

It is stated that none of the screens in the market giver 
a good result in all respects but different groups mentionet 
have their own very marked effect. 

A combination or double screening is to be preferred when 
the demand on cleanliness is high. The modern high frequen- 
vibratory screens, centrifugal screens, and vortex cleaner 
give good possibilities of combination. At double screening 
with high frequency vibratory screens with slotted plates i: 
combination with centrifugal screens, the best results havy 
been obtained when the former has been placed first in th: 
series. 

The system used is of higher importance than the individuat 
screen. The system should be designed to permit each inte 
grated unit to work at optimal conditions. 

The design of the secondary and tertiary part of the scree 
room is of vital importance for cleanliness and economy) 


OER: 


RICE HOTEL 


I. D. Wells and Karl R. Bendetsen, Luncheon Speaker, 0) 
the Champion Paper & Fibre Co. 
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DOCKSIDE DELIVERY—A new Hooker serv- 
ice for caustic soda users with plants located 
on Lake Michigan and adjacent waterways, 
and in the New York Harbor area. 


For safe, sure, consistent results... 
STANDARDIZE on Hooker Caustic Soda 


Why this is important to you: 
With uniform caustic soda com- 
ing in, shipment after shipment, 
you can standardize your caustic 
handling and processing. 

You need not adjust your pro- 
cess to meet variations in incom- 
ing caustic shipments. You can be 
sure each new shipment matches 
your current inventory. 


You get this kind of uniformity 
with Hooker Caustic Soda. Every 
step in the manufacture—from 
salt brine to tank car—is con- 
trolled at Hooker, by Hooker. 
More than 20 separate inspec- 
tions and analyses safeguard the 
uniformity of the Hooker Caustic 
you buy. 

This is one reason why leaders 


in 30 industries specify Hooker 
Caustic—and why many have 
specified it for nearly 50 years. 

Hooker uniformity can pay off 
for you, too—in lower operating 
costs and smoother, better proc- 
essing. Try it and see. A letter or 
phone call to the nearest Hooker 
office will bring you product data 
and contract information. 


lS en are aaa ag ale a aR ee. CLS ao Sas tee | 
Buy the UNIFORMITY Hooker Caustic Soda gives you | HOOKER ELECTROCHEMICAL COMPANY | 

| 4704 Buffalo Ave., Niagara Falls, N. Y. 
Forms: Liquid 50% and 73% @ Flake @ Solid ®@ Special fine flakes | 
c . | Please send [_] data sheets on Hooker Caustic Soda; [] Bulletin 100 ] 
ontainers: Tank cars ® Tank wagons ® Barges ® Drums | describing Hooker products and services. 
For fast service, phone: CHICAGO ......... CEntral 6-1311 Ll Noine- tn itads hse a tae meee UIT ovcncnecoremcerrcesplarnent: | 
LOS ANGELES ...... NEvada 6-3826 Wye 5 te Nid sh wh ete gin ac ca al ee 8 Rey | 
NEW YORK..... MUrray Hill 2-2500 | | 
NIAGARA FALLS .......-.--- 6655 JS Si rt teenage reac cee rrr eee | 
TACOMA “ictaiens 2 at BRoadway 1215 | CIR seo esees nce sant spavesa ee case stectcetee een peace meena LONG Were States | 
es le ee ee ee ee 4 
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The accepted stock from the secondary and tertiary screens 
should be recirculated to the charge of the primary screening. 
A couple of flow sheets are discussed. 

The double screening is theoretically motivated with statis- 
tical points of view. For selective screening to be valid, when 
the statistical laws are taken into consideration, every single 
sereen in a combination of two, needs to be the square root 
of the single screen to give the same result. 


Odor Elimination 


Another added feature to the technical program was a paper 
presented by Pietro Ghisoni of Vita Mayer & Co., Milan, 
Italy, on ‘Elimination of Odors in a Sulphate Pulp Mill.” 
His paper was read by J. H. Moyer of the Champion Paper 
& Fibre Co. In this paper the author indicated that because 
of the unique location of his mill in a valley near Milan it 
was necessary to eliminate odors from the nearby city com- 
pletely. Good results were obtained by burning all of the 
noncondensable gases coming from the digester relief and the 
blow of the pulp cooking in a natural gas-burning boiler. 
Complete oxidation of the condensate coming from the relief 
was effected and finally the malodorous sulphur compounds 
contained in the smoke of the furnace burning black liquor 
were oxidized. The smoke was washed with chlorine water 
and cooled to the dew point and later heated by mixing with 
smoke of a higher temperature coming from another boiler 


Semichemical Pulping 


The Thursday afternoon program was devoted to ‘“Semi- 
chemical Pulping.”’ J. N. McGovern of the Forest Products 
Laboratory, Madison, Wis., presided as moderator, 

Mr. McGovern read the first paper which was prepared by 
Friedrich A. Aflenzer of the Technical University of Graz, 
Graz, Austria, on “The Influence of Fiberizing Variables in 
Producing Semichemical Pulp in a Commercial Disk Mill.” 

The author advised the attrition mill usually used in re- 
fining semichemical pulp is essentially a fiberizer. He ad- 
vocated having the refining operation carried on in two steps: 
first, fiberizing, and second, strength development of the 
fibers. The chips should have a moisture content of at least 
60% since moisture content has much influence on strength 
properties of pulp and also on energy consumption. 


High-Yield Kraft Pulping 


D. J. MacLaurin and J. F. Whalen of The Institute of Paper 
Chemistry, Appleton, Wis., presented a paper on “Continuous 
High Yield Kraft Pulping of Douglas-Fir Lumber Waste.” 

The authors reported that a range of high yield (60 to 70%) 
Douglas-fir kraft pulp was prepared in an apparatus simu- 
lating a commercial chemipulper, from composites and frac- 


66 A 


tions of hammermilled box ends, chipped slabwood, chipped 
tops and limbs, and chipped logs. The better pulps ha¢ 
handsheet crush and other strength properties about equa 
to those obtained from typical average corrugating medium) 
pulps. In general, yield decreased with decreasing chip sizi# 
and increasing cooking chemical and pressure. Strengt 

increased with increasing chip size and decreasing yield) 
The black liquor solids calorific values ranged from 6500 tif 
7500 B.t.u. per pound of solids. I 


Va-Purge Process | 


In addition to the regular program which has been reviewe¢! 
briefly two additional informal talks were given by L. G) 
Durant of Pandia, Inc., New York, N. Y., and William Nelsor; 
of Green Bay Paper & Pulp Co., Green Bay, Wis. Mul 
Durant’s remarks follow: 


If my memory serves me correctly, it was some time back in taj 
1920’s that the Pulp & Paper Research Institute of Canada hey 
gan publishing the results of its studies on chip penetratica 
This work went on for several years and covered wide varieties o 
wood, liquors, as well as physical and chemical conditions. | 

I think that the recently patented Va-Purge technique can ij 
attributed almost directly to the thoroughness of this work. 

It is not my function to give you a treatise on Va-Purge. Ai 
of this work has been published and explained much better than | 
could ever hope to tell you about it. John McGovern, yous 
chairman, has asked that I make a few informal remarks on thé 
‘Application of Va-Purge to Continuous Cooking.’’ Va-Purge i 
a method of accelerating forced and natural penetration of liquor) 
and chemicals into wood. It is a method of getting liquor t¢ 
completely penetrate a chip in a very short period of time. 

The Va-Purge process is so named because it makes use 0} 
steam to purge the noncondensable gases from the chips and i! 
actually, therefore, a pretreatment process. 

Purging of the chips is accomplished by use of steam and ij 
carried out under pressure. The purge pressure is rapidly buil 
up to a predetermined point and is generally held at this level fox 
a minute or so. The pressure is then rapidly reduced to a prede 
termined lower level. This procedure may be repeated once? 
twice, or more times, each purge removing a fraction of the ai 
in the vessel as well as the air within the chips, which fraction if 
determined largely by the magnitude of the rise and fall of the 
pressure. 

When the purging has been completed, the chips should be 
more uniform in moisture content and should be prepared td 
readily accept the liquor. Liquor of desired composition is rum 
in to completely cover the chips without permitting reintroduce}! 
tion of air. It is probably necessary to carry this step out unde 
pressure if the final pressure of the purging cycle is above at 
mospheric pressure. 

When the liquor is sufficient to completely cover the chips, it 1 
all brought under a predetermined pressure and maintained a 
that pressure for sufficient time to allow complete penetration of 
liquor and diffusion of the chemical through the chips. is 
tends to establish an equilibrium concentration of chemical in al} 
of the liquid in the vessel. : 

This step is of relatively short duration and is the essence o% 
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... Appleton Machines have been anticipating and filling 
the needs of the Nation’s leading paper 
makers. Above photograph, taken at 


the famed Blandin Mills, shows installation of 


an Appleton 150”, 2 drum rewinder. 


Combining efficiency with 


stability and proven principles 


of pioneer design has long 


been our standard 


Operating procedure. 


The TAPPI Alkaline Pulping Committee at Houston, Tex., L-R: Kk. D. Running, Halifax Pulp & Paper Co.; G. C. Ki 


WY Las 
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ball, Union Bag & Paper Corp.; K. G. Chesley, Crossett Paper Mills; P. B. Borlew, National Container Corp.; Vernor 


Woodside, Mathieson Chemical Corp.; T. T. Collins, Jr., 


National Container Corp.; Fred Bishop, Chairman, Southlan 


Paper Mills; M. B. Pineo, Brunswick Pulp & Paper Co.; K. O. Elderkin, Bowaters Southern Paper Corp.; R. R. Fuller, Gu le 
States Paper Corp.; W. P. Lawrence, Champion Paper & Fibre Co.; R. H. Stevens, Herty Foundation Laboratory; R. Gf 
Macdonald, TAPPI; and A. P. Yundt, Camp Mfg. Co. } 


the Va-Purge process. When the penetration and diffusion cycle 
have been completed the wood is ready for cooking. The chips 
are now completely penetrated and it is possible to raise the 
temperature quickly to cooking temperatures without fear of 
burning the chips. 

The foregoing is Va-Purge technique but in order to make the 
best use of this development we will spend a couple more minutes 
discussing cooking and then I will try to briefly explain to you how 
we at Pandia think the process can be done continuously. 

In the Va-Purge treatment the wood will have taken up chemi- 
cal of sufficient strength to allow it to be completely pulped. 
The excess liquor, after the impregnation stage, may be re- 
moved and the cooking can be carried out by the introduction of 
direct steam at the proper pressure. This excess liquor may be 
fortified and used again and again. The chips are cooked with 
only the liquor which they can hold. This technique, called vapor 
phase cooking, when combined with Va-Purge has produced pulp 
of extreme uniformity in a relatively short over-all cycle. 

Now to accomplish these techniques in standard equipment 
presents some obvious problems. Raising the temperature of a 
digester full of chips to pressure and trying to relieve this pressure 
quickly takes time. Filling with liquor and draining large volumes 
of liquor through the chips is also very time consuming. That 
there are advantages in pulp quality and/or production is evi- 
denced by the work at Ocean Falls and at Champion International 
according to reports published and read at the Summer Technical 
Section Meeting, CPPA, at Saranac Lake. 

On the other hand, it is obvious that when the holding time at 
pressure for purging is only 1 or 2 minutes with rapid relief 
specified, and the holding time for impregnation with kraft liquor 
may be only 10 minutes, with no lag between these phases needed, 
then it seems that the proper way to get the ultimate in ac- 
complishment is by means of a continuous system. 

Here in front of you is a print of a drawing showing how we at 
Pandia believe this can be done best, and you will see that the 
proposed design is entirely continuous. 

1. Chips are fed to purge pipe continuously by means of a 
feed screw. 

2. Purging is accomplished by raising steam pressure to a pre- 
determined level—holding for the proper interval and relieving— 
all on controlled time cycle, as the chips are progressing forward 
through the tube. 

3. Condensate is continuously removed from the bottom of 
this tube by means of strainers. 

4. A valving arrangement, probably of a rotary type, will 
separate the purging tube from the impregnation tube. 

5. Purged chips are dumped by the valving arrangement into 
a tube full of liquor and the tube is kept above a predetermined 
minimum pressure. 

6. We are not entirely certain of the next step. It may be 
possible to impregnate and cook at the same pressure and this is 
now being studied. 

(a) If so, we propose to allow the chips and liquor to fall free 
into the next lower tube where by special means, which I will not 
take the time to explain in detail, the excess liquor is removed for 
fortification and circulation back to the impregnating pipe, and 
the chips progress with their impregnated liquor into contact with 
direct steam, thus being now subjected to a vapor phase cooking, 
which obviously can be more rapidly accomplished than cooking 
in the liquid phase, and at lower steam costs. 

(b) If it proves inadvisable to impregnate and cook at the same 
pressure, then we would insert another valving arrangement to 
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separate the impregnation and cooking compartments and procee|f 
in the same way as mentioned above. 

Test work tells us that an overall of 45 minutes is adequate t}| 
cook good grades of kraft pulp. 


I have not described a continuous unit which is working as wy 
have not even built one yet. I might say here that we are build! 
ing a pilot plant continuous cooker which we hope will be in ust 
in a couple of months. We have, so far, only taken facts, prove} 
and developed by the exceedingly fine work of the Pulp an#) 
Paper Research Institute of Canada, and have translated then 
into mechanical procedure on our drawing boards. That the proc 
ess can be accomplished continuously goes without saying, be 
cause when facts and procedure have been so definitely es 
tablished it is always reasonably simple for the engineer to desigs 
them into a working machine. 
| 
Prepressing | 

William Nelson of The Green Bay Paper & Pulp Ce. 
described experiments with the press made by the French Gi) 
Mill Machinery Co., now in use in the oil industry, for pre 
pressing the chips for better refining. In this mill chips frem) 
the digester can be pressed to a moisture content of from 3.3 
to 35%. Four presses of this type have been made by Baves 
Bros. Co. for handling 150 tons per day of pulp at Green Bey, 


Panel Discussion 


The meeting was closed with a panel discussion. Particii 
pating in this panel were: W. P. Lawrence, Champion Pape 
& Fibre Co., Malcolm B. Pineo, Brunswick Pulp & Pape: 
Co., J. N. MeGovern, Forest Products Laboratory, D. Ji. 
MacLaurin, Institute of Paper Chemistry, J. E. Sapp, Gayp 
lord Container Corp., C. C. Porter, Southland Paper Mills! 
and Myron G. Kuhlman, Fleming & Sons, Inc. 

C. C. Porter presented a problem for discussion, ‘“The Bes# 
Method of Utilizing the Hardwood in the Operation of a Mill.’ 
In more detail he continued: ‘‘As a result of the recent acii 
quisition of Texas Longleaf Lumber Co., Southland Papex 
Mills has received in this purchase 200,000 acres of timberlana 
which bring their holdings up to 350,000 acres. In this pu 
chase two sawmills were acquired and are continuing td 
operate on saw timber from these lands. The hardwoow 
encroachment on second-growth pinelands is probably ag 
serious in the East Texas area as it is elsewhere in the South! 
This hardwood is predominantly 75% post oak and 25% 
sweet gum. The practice of girdling and poisoning the hard 
wood has been proceeding on the original 150,000 acres fo 
forest land improvement at quite a high cost. It is estimate@ 
that if the mill could produce 25% of its chemical pulp fron} 
hardwood, the bulk of this encroachment could be mor 
economically eliminated in the pine producing lands. 

“Southland, presently, has four carbon-steel stationary 
digesters of 2750 cu. ft. capacity with direct steaming anc 
liquor circulation from bottom to top. For washing, thre¢ 
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to fit your every need 


Whether your primary consideration is price, quality, or versatility, 
we make a starch that fits your requirements precisely. 


BEATER ADDITIVE 


Our Amijel Brand Corn Starches are thick- 
boiling, pre-gelatinized starches highly 
preferred because of their increased cold- 
water dispersibility. They are widely used 
in the manufacture of specialty boards 
and papers of high quality. 


LAMINATING 
ADHESIVES 


A full line of dextrines and gums is avail- 
able to meet all bonding and adhesive 
requirements. Our Lam-o-dex brand dex- 
trines are becoming increasingly popular. 
Lam-o-dex yields paper board of great 
strength and durability. 


Our Eagle Brand Pearl Corn Starch is a 
popular starch for surface size. It is a thin- 
boiling starch of high fluidity. It is recom- 
mended for its ease and uniformity of 
conversion. 
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gum Starches...thicker boiling starches 
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thicker paste with greater covering power 
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Investigate the advantages of Corn Starch. 
Call our Technical Service 
Departmert for free consultation. 


PRODUCTS REFINING COMPANY ° 17 Battery Place, New York 4, N.Y. 
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Impco 8 by 12-ft. washers are employed without any pre- 
knotting equipment. All screening is performed in rotary- 
type screens with the rejects being returned to the digesters. 
Most of the brown stock is semibleached in a three-stage 
bleach plant employing direct chlorination, caustic extraction, 
and hypochlorite. This semibleached pulp is used to satisfy 
the chemical pulp requirements in the manufacture of news- 
print, and in some cases of filler stock requirement for folding 
grades of paperboard. For liner stock furnish to the cylinder 
machine, the semibleached pulp is given another hypochlorite 
treatment to bring it up to 80 brightness. 

“As fiber length and strength are required for the manu- 
facture of folding grades of paperboard, the process of hard- 
wood utilization would necessarily require the preservation 
of these characteristics in a fiber furnish as required for this 
application.” 

An exceptionally fine discussion followed this presentation 
of the problem. Questions and comments came from a large 
number of the individuals in the audience which kept the 
panel members busy responding to questions relating to the 
many aspects of the problem. 

At the conclusion of the discussion Mr. Porter said that he 
had received much useful information from the discussion 
but he felt that further consideration will need to be given 
to the problem. It is evident that the semichemical pulping 
process is still in a state of flux and progressive change. 


Fibrous Agricultural Residues 
Conference 


The 10th Annual TAPPI Fall Conference on Fibrous 
Agricultural Residues had an international setting, being 
held for the first time in Canada. A two-day session was 
held on Oct. 8 and 9, 1953, at the Quinte Hotel in Belleville, 


| 

i} 
Ont., located on the picturesque Bay of Quinte on Lake On} 
tario. This meeting in Belleville came as a result of an in} 
vitation from The Hinde and Dauch Paper Co. of Canada| 
Ltd., which operates the only strawboard mill in Canada inl 
nearby Trenton, Ont. Recently this mill had undergone a] 
radical change in its pulping techniques by adopting th¢ 
Va-Purge pulping process. The technical session of this 
meeting centered on a round-table discussion on ‘Crush Re 
sistance and Other Strength Properties of Strawboard.’) 
S. I. Aronovsky of the Northern Regional Research Labora, 
tory at Peoria, Il., chairman of the T APPI Fibrous Agricul4 
tural Residues Committee, was general chairman of the meet+ 
ing, and W. H. Palm, vice-president of The Hinde and Dauch 
Paper Co. of Canada, Ltd., was the local chairman. About 
35 delegates representing the strawboard industry in the 
United States and Canada, TAPPI, and the Canadian Pulp 
and Paper Association, attended this meeting. 


TECHNICAL SESSION, OcTOBER 8 


The chairman, S. I. Aronovsky, greeted the delegates and 
the session commenced with self-introductions of all those: 
present. A cordial welcome to all, and particularly to the 
United States representatives, was extended by the localy 
chairman, W. H. Palm. All present were invited to see thei 
Va-Purge process in commercial operation at the end of they 
meeting. 

R. G. Macdonald, national secretary-treasurer of TAPPI,| 
spoke on ‘“TAPPI and the Strawboard Industry” (Tappi) 
36, No. 11: 80A). He outlined the objectives of the Asso-» 
ciation and described many of its numerous activities covering: 
all phases of the pulp and paper industry. New committees} 
are constantly being formed to keep up with newer develop-> 
ments in the industry. One of the most recent is the Sta-: 
tistical Committee; this subject is relatively new but many) 
companies have found it profitable to use this science in soly- ' 


The group attending the 10th Annual TAPPI Fall Conference on Fibrous Agricultural Residues, Belleville, Ont., Oct. 8-9, 
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are economists, too 


Whether you have a battery of cutters finishing 
million-piece orders, or a single machine trimming 
stock for the press, what you really want to cut is 
costs. Keeping costs down and profits up takes a 
cutter that’s been engineered by men who know 
cutting room economics. Like the men who design 
Seybold power cutters. A Seybold is built to cut 
costs just as surely and cleanly as it cuts paper. 
How? By being tough enough to stay on the job 
day in and day out, year after year. By doing the 
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job right—through accurate positioning of stock, 
secure clamping, and safe, fast, clean cutting with 
exclusive Z-action. By turning out work in volume 
and on schedule. By lasting a long time—the 
average life of a Seybold is 33.6 years. 

The Seybold line of power paper cutters is the 
most complete in the world. And it’s augmented by 
Seybold continuous book trimmers, multiple-spindle 
paper drills, and sheet collating machines. To cut 
costs In paper cutting, check with Harris-Seybold. 


ROTARY 
PRESSES 


Seybold 64’’ Auto-Spacer paper cutter 


POWER 


CUTTERS 


fine graphic arts equipment... for everybody’s profit 


T1LA 


ing their problems and improving operations. Mr. Macdonald 
described the various TAPPI publications and their functions. 
TAPPI sponsors many research projects and has special in- 
terest in the fibrous agricultural residues because of the large 
potential source of raw material for the paper industry in 
this field. Mr. Macdonald stated that there are now over 


6000 members with 160 committees and subcommittees in 


APPR 


Harold Balough, John R. Little, Henry J. Ostrowski, 
Dewitt L. Owen F. A. Dieckbrader, and W. H. Palm of the 
Hinde & Dauch Paper Co. 


E. R. Carpenter, technical director of the Terre Haute 
Div., Weston Paper and Manufacturing Co. at Terre Haute, 
Ind., then gave a brief talk on “Properties of Strawboard 
Corrugating.” Mr. Carpenter described the changes that 
are now taking place in the strawboard industry to meet pres- 
ent-day competition from other corrugating media. A com- 
prehensive cooperative study was undertaken at the North- 
ern Regional Laboratory, Peoria, where more than 80 dif- 
ferent straw pulping formulas were checked. Working from 
these results the Weston Paper Co. made a number of changes 
in their operations and techniques and were able to upgrade 
their strawboard corrugating medium to produce a finished 
box as good as any on the market today. 

The round-table discussion on “Crush Resistance and Other 
Strength Properties of Strawboard Corrugating” was based on 
a list of 23 questions obtained from a canvas of the strawboard 
industry. The discussions based on these questions were 
very lively and were participated in by everyone present. 
The detailed text of the discussions will be published with the 
minutes of this meeting at a later date in Tappi. Mr. Aron- 
ovsky pointed out that straw contains a higher pentosan con- 
tent than wood and most of the other natural fibers, and, if 
we assume that the hemicelluloses are mainly responsible for 
the stiffness of corrugating paper, straw should be the best 
material from which to prepare such paper. However, more 
research work is necessary to determine how best to bring out 
this superior potential of straw for corrugating manufacture. 
V. E. Bush, manager of The Hinde and Dauch strawboard 
mill at Ft. Madison, Iowa, stated that it was in the best in- 
terest of the country’s economy to use more of the abundant 
annual fibrous agricultural residues to supplement the dwin- 
dling wood resources. 

The question of testing the crush resistance of corrugating 
received considerable comment and the feasibility of using a 
single apparatus and technique acceptable to the whole board 
industry was pointed out. The chairman appointed a special 
subcommittee composed of J. R. Little, chairman, and E. G. 
Carpenter, H. M. Baldin, J. J. Fiori, and W. D. Lewis to 
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investigate the feasibility of mill round-robin testing for com- 
paring the presently available single-flute and Concora flat 
crush testers, and to report their findings at the 1954 Fall) 
meeting of this group. 


Group DINNER 


A social hour sponsored by the Hinde and Dauch Paper Co. : 


of Canada, Ltd. preceded the group dinner. The dinner com 
menced with toasts to the Queen and to the President of the 
United States. Mr. Macdonald recounted some of his} 
humorous experiences. Douglas Jones, executive secretary) 
of the Technical Section of the Canadian Pulp and Paper Asso- 
ciation, conveyed greetings and best wishes from his organi+) 
zation. Mr. Palm then introduced the speaker of the evening: 
L. R. Thiesmeyer, president of the Pulp and Paper Research} 
Institute of Canada, Montreal, who gave a most interesting; 
and inspiring after-dinner talk entitled ‘“Peanuts and Prog-~ 
ress.” This talk will be published in full along with the 
minutes of this meeting. 


ComMirTEE Mrerine, OcTroBER 9 


F | 
There were no regular subcommittee reports. Mr. Aron-| 


ovsky presented the status of the research project on they§ 


preservation of straw in ricks for which the committee had), 
requested TAPPI sponsorship. After some discussion it wast 
decided that this project should be modified and the revised) 
project again submitted to TAPPI. 

In making plans for the 1954 Fall meeting, which will bes 
held at the Northern Laboratory in Peoria in accordance 
with the custom established by this committee, the group} 
decided after some discussion to present two subjects at thes 
Peoria meeting. One involves ‘‘Testing of Corrugating Me-> 
dia,’”’ and it was suggested that members of the subcommittees 
on testing of the Corrugating Containers Committee of TAPPI/ 
be invited to a joint session on this subject. The second sub-+ 
ject chosen by vote of the group was ‘Stiffness of Straw-. 
board,” after discussing two other topics, “Open and Closec. 
White-Water Systems’ and ‘Dirt Removal from Straw-" 
board.’’ All the mills of the strawboard industry will bee 
invited to submit queries on these two subjects prior to thes 
next Fall meeting. 


Walter Odze, Separaton Corp.; R. K. Strapp, Pulp & Paper } 
Research Institute of Canada; R. G. Macdonald, TAPPI:. 
C. Gillan, Hinde & Dauch Paper Co. of Canada Ltd.. and 

Clarke Reed, Separaton Corp. 


There will be a meeting of the Fibrous Agricultural Residues 
Committee as usual on Monday afternoon, Feb. 15, 1954, at 
the. Commodore Hotel, New York, N. Y., as part of the} 
general Annual TAPPI Meeting. All members of this com- 
mitte who plan to attend the Annual Meeting were urged 
to attend the Monday afternoon sessions. 
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Tour or Tur HinpE aNnp Daucu StrawBoARD MILL 


Mr. Aronovsky then turned the meeting over to Mr. Palm, 
who proceeded with a description of The Hinde and Dauch 
Paper Co. mill at Trenton featuring the Va-Purge process. 
Reprints were distributed of a symposium on the Va-Purge 
process held by the Technical Section of the Canadian Pulp 
and Paper Association. Mr. Palm pointed out that further 
improvements have been made since the time of this publica- 
tion. The cooking cycle had been reduced and additional 
10% improvement in stiffness had been achieved. The Va- 
Purge process has resulted in improved strawboard quality 
and in increased production at lower costs. It should serve 
as an impetus to the long-overdue revitalization of the straw- 
board industry. 

The meeting was concluded with a visit to the strawboard 
mill at Trenton, where a first-hand inspection of the Va-Purge 
process was made. 


General view of the Hinde & Dauch mill, Trenton, Ont., 
the first straw mill to use the Va-Purge Process 


Everyone present agreed that this was one of the most in- 
formative meetings held by the Fibrous Agricultural Residues 
committee. The success of this meeting was due in large 
part to the generosity of the host company, The Hinde and 
Dauch Paper Co. of Canada, Ltd., and particularly to the ex- 
cellent planning and work of Mr. Palm and members of his 
staff. 


ATTENDANCE 


Aronovsky, S. I., in Charge, Pulp and Paper Section, Agricul- 
tural Residues Div., Northern Regional Research Labora- 
tory, Peoria, Ill. 


Balough, H. O., Plant Engineer, Mill Div., Hinde and Daw 
Paper Co., Sandusky, Ohio : 

Bamer, B. H., Plant Manager, Stone Container Corp., Co- 
shocton, Ohio : 

Baron, G. C., Assistant Superintendent, Consolidated Paper 
Co.. Monroe, Mich. { 

Blandin, H. M., Development Engineer, Consolidated Paper} 
Co., Monroe, Mich. 

Bush, V. E., Plant Manager, Hinde and Dauch Paper Co.,| 
Fort Madison, Lowa + | 

Carpenter, E. R., Technical Director, Terre Haute Div.,, 
Weston Paper & Manufacturing Co., Terre Haute, Ind. | 

Clark-Riede, J. R., Vice-President Operations, Separaton Corp..,, 
Montreal, Que. » 4 

Cowhey, T. T., Sales Engineer, Bauer Brothers Co., Spring-' 
field, Ohio 

Dieckbrader, F. A., General Superintendent, Hinde and Dauch{ 
Paper Co. of Canada, Ltd., Toronto, Ont. : 

Donlop, G. A., Manager, Ohio Straw Co., Coshocton, Ohio 

Eberhardt, L., Sales Engineer, Bauer Brothers Co., Spring-' 
field, Ohio 

Eldridge, R., Superintendent, Terre Haute Div., Weston Paper| 
& Manufacturing Co., Terre Haute, Ind. 

Fiori, J. J., Vice-President and General Manager, Stone Con-| 
tainer Corp., Coshocton, Ohio 

Harbrecht, W. L., Assistant Superintendent of Mills, Hinde and |) 
Dauch Paper Co., Sandusky, Ohio 

Johnson, D. E., Pulp Research, St. Regis Paper Co., Deferiet, , 
Neve 

Jones, D., Executive Secretary, Canadian Pulp and Paper } 
Association, Montreal, Que. 

Knapp, E., Manager Testing Laboratory, Hinde and Dauch| 
Paper Co., Sandusky, Ohio 

Lewis, W. D., Manager, Muskingum Fibre Products Co., | 
Coshocton, Ohio i 

Little, J. R., Chemical Engineer, Hinde and Dauch Paper Co., | 
Sandusky, Ohio | 

Macdonald, R. G., Technical Association of the Pulp and Paper } 
Industry, New York, N. Y. 

Magruder, R., Sales Engineer, Sprout, Waldron and Co., Ine., | 
Muncy, Pa. 

McCarron, R. D., Morningstar, Nicol, Inc., New York, N. Y.. 

Miterko, F. A., Laboratory Technician Pulp Research, St. , 
Regis Paper Co., Deferiet, N. Y. 

Odze, W., Vice-President Operations, Separaton Corp., Mont- « 
real, Que. 

Ostrowski, H. J., Chief Chemist, Hinde and Dauch Paper Co. 
of Canada, Ltd., Trenton, Ont. 

Owen, D. L., General Superintendent of Mills, Hinde ane * 
Dauch Paper Co., Sandusky, Ohio 

Palm, W. H., Vice-President Production, Hinde and Dauck 
Paper Co. of Canada, Ltd., Toronto, Ont. 

Strapp, R. K., Assistant Head, Chemical Pulping Group, Pulp » 
and Paper Research Institute of Canada, Montreal, Que. 
Thiesmeyer, L. R., President, Pulp and Paper Research Insti- 

tute of Canada, Montreal, Que. 
Wells, S. D., Research Associate, The Institute of Paper Chem- - 
istry, Appleton, Wis. 
Wilson, J., Assistant Superintendent, Hinde and Dauch Paper | 
Co. of Canada, Ltd., Trenton, Ont. 


S. I. Anonovsky, Chairman 
Fibrous Agricultural Residues Committee 


CUT FINER—REDUCE POWER COST 


Advantageous savings in power cost are being made by plants equipped with 
Taylor-Stiles multiplex cutters. These cutters are being used to reduce rags, 
cotton batting, waste paper, straw, and other materials before they are sent to 
the beater. 
ALL the reduction takes place in the beater. This plan has proved its efficiency 
in power savings, lower maintenance cost, and improved product quality. 


Write for a copy of our 4-page 2-color bulletin, ‘“‘Cutters for Paper Mills,”’ 
describing and illustrating Tandem and Multiplex cutters, Straw cutters—with 
capacity tables and other information. 


Taylor-Stiles Cutters 


Beater power consumption is only a fraction of that required when 


Taylor-Stiles & Co. 


48 Bridge Street 


TAA 


Riegelsviile, N. J. 


> WW 
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OFFSET GRAVURE 
PRINT COATER | 


Designed for use in paper machine groups, the Offset 
Gravure Print Coater, clay-coats paper and paperboord 
at full paper machine speeds. 


Installed for Tammerfors Linne-och Jern-Manufaktur 
Aktie-Bolag, Inkeroinen, Finland 


Send for pamphlets on coating, treating and laminating 


FRANK W. EGAN & COMPANY 


Bound Brook, New Jersey 
Designers and builders of: Treaters, Film Coating 


FRANK OW. EGAN & CO. V Machines, Laminators, Air Dryers, Coaters, Printers, 
“BOUND BROOK,N. LL 


Embossers, Winders for the Plastics Industry. 
Cable Address: “EGANCO"—BOUNDBROOK, N.J. 


Representatives :—Achard-Picard, Remy & Company, Paris - Bone Brothers, Ltd., London - H. W. Gottfried, Mexico City - 
Emanuel & Ing. Leo Campagnano, Milan « West Coast—John V. Roslund, 244 Pacific Bldg., Portland 4, Ore. 
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PERSONAL MENTION 


Items About New and Old Tappimen 


New TAPPI Members 


Ollie Ant-Wuorinen, Professor and Director of Chemical 
Technical Laboratory, The State Institute for Technical Re- 
search, Helsinki, Finland, with a Ph.D. degree from the Uni- 
versity of Birmingham and the University of Helsinki. 

Eugene A. Barton, Design and Contact Engineer, H. K. 
Ferguson Co., Cleveland, Ohio, a 1934 graduate of Rutgers 
University. 

Richard B. Bayston, Vice-President in Charge of Sales, 
Chattanooga Boiler & Tank Co., Chattanooga, Tenn. 

Trula Biornstad, General Director, The Kellner-Partington 
Paper Pulp Co. Ltd., Hallein bei Salzburg, Austria. 

Lee F. Chaney, Service Engineer, Flox Company, Inc., 
Minneapolis, Minn. Attended Denver University. 

John S. Cheriton, Control Superintendent, Abitibi Power & 
Paper Co., Smooth Rock Falls, Ont., Canada, a 1944 graduate 
of McMaster College. 

Norvon Clark, Acting District Contact Manager, The H. K. 
Ferguson Co., New York, N. Y., a 1938 graduate of the Uni- 
versity of Chattanooga. 

Jean F. Clerc, Professor, Process Engineering and Con- 
sulting Engineer, Winterthur Technical Institute, Winter- 
thur, Switz., a 1917 graduate of the Institute. 

Owen M. Cornell, Salesman, American Cyanamid Co., New 
York, N. Y., a 1922 graduate of Allegheny College. 

A. Harvey Crute, Research Chemist, Alaska Pine & Cellu- 
lose Co. Ltd., Woodfibre, B. C., Canada, a 1942 graduate of 
the University of British Columbia. 

Herbert S. Currie, Director, Development and Research, 
Bowater Paper Corp., London, England. 

Robert R. Cutler, Sales Manager, Central District, The H. 
K. Ferguson Co., Cleveland, Ohio, a 1929 graduate of Mari- 
etta College, and a 1932 graduate of Chicago University. 

Yves de Courlon, Technical Manager, Papeteries d’Arches, 
Arches (Josges) France, a 1943 graduate of the National 
School for Mining Industrie. 

Warren A. DeVoe, Chemical Engineer, Marathon Corp., 
Rothschild, Wis., a 1945 graduate of the University of 
Wisconsin. 

Fernand L. Eloy, Technical Manager, Etablissements Raoul 
Simon, 8. A., Brussells, Belgium. 

John Eyton, Electrical Engineer, Abitibi Power & Paper Co., 
Toronto, Ont., Canada. 

Louis G. Good, Senior Project Engineer, Panellit, Inc., 
Chicago, IIl., a 1948 graduate of Virginia Polytechnic Insti- 
tute. 

Ralph C. Hall, Assistant Superintendent, Pulp Mill, Union 
Bag & Paper Corp., Savannah, Ga. 

Metin R. Hamarat, Manager, Union Bag & Paper Corp., 
Savannah, Ga., a 1942 graduate of Georgia School of Tech- 
nology. 

George S. Hammer, Jr., Quality Control Supervisor, Forbes 
Lithograph Mfg. Co., Boston, Mass. Attended Northeastern 
Polytechnic Institute. 

Taishiro Hanada, Assistant Superintendent, Sanyo Pulp 
Co. Ltd., Iwakuni-Shi, Japan, a 1941 graduate of Kyushu 
University. 

Harold S. Hilton, Sales Manager, Northwest Copper Works, 
Inc., Portland, Ore., a 1944 graduate of the University of 
Washington. 

William H. Hoge, Group Leader of Fundamental Research, 


764A 


| 
Oxford Paper Co., Rumford, Me., a 1954 graduate of The In- 
stitute of Paper Chemistry with a Ph.D. degree. | 

George D. Humphrey, Director, Cellulose Sales, Alaska Pine} 
& Cellulose Ltd., Vancouver, B. C., Canada. Attended Mt. 
Allison College, McGill University. t 

Leslie G. Janett, Sales Engineer, J. O. Ross Engineering) 
Corp., Chicago, Ill, a 1935 graduate of the University of) 
Wisconsin. 

H. Lawrence Ketcham, Jr., Chemist, E. I. du Pont de Ne+) 
mours & Co., Inc., Newport, Del., a 1950 graduate of Virginia(! 
Polytechnic Institute. 1 

Howard E. Kincer, Chemical Engineer, West Virginia Pulpy 
& Paper Co., Luke, Md., a 1940 graduate of Roanoke College. 

Lawrence L. Krasin, Salesman, Marquette Paper Corp.,. 
Chicago, IIL, a 1936 graduate of the University of Wisconsin. ) 

Albert J. Krusick, Salesman, Paisley Products, Inc., Cleve-» 
land, Ohio. 

William E. Larson, Technical Service Engineer, Champion} 
Paper & Fibre Co., Hamilton, Ohio, a 1953 graduate of the} 
New York State College of Forestry. 

Thomas Leech, Vice-President and General Manager,) 
Whiting-Plover Paper Co., Stevens Point, Wis., a 1936 gradu-) 
ate of Lawrence College. 

H. Elroy Lindberg, Plant Superintendent, Robert Gair Co.,. 
Ft. Niagara Corrugated Box Div., N. Tonawanda, N. Y., at 
1938 graduate of New York University. 

Edwin L. Lovell, Research Manager, Rayonier, Inc., Shel-! 
ton, Wash., a 1940 graduate of McGill University. : 

Bernard F. Major, Supervisor, Receiving and Packaging # 
Quality Control, Ortho Pharmaceutical Corp., Raritan, N. v. 

Charles H. McCarthy, Technical Superintendent and Coa’- 
ing Dept. Superintendent, Assistant Manager, Consolidated: 
Water Power & Paper Co., Stevens Point, Wis. 

C. G. McLaren, Vice-President and General Manager, 
National Container Corp., Tomahawk, Wis., a 1927 graduate: 
of Iowa State College. 

Delbert C. Meyer, Assistant Chief Engineer, The Gardner» 
Board & Carton Co., Middletown, Ohio, a 1931 graduate of) 
Purdue University. 

David S. Most, Student, Institute of Paper Chemistry, 
Appleton, Wis., a 1952 graduate of Boston University. 

Francis C. Mudge, Manager, Technical Service Dept... 
Wheat Industries (Aust) Pty Ltd., Sydney, N.S.W., Aus- 
tralia. 

Albert Oetken, Chemical Engineer, International Paper Co..,) 
Palmer, N. Y., a 1948 graduate of Rensselaer Polytechnic 
Institute. 

Haruto Okumura, Chief, Investigation Dept., Takachiho 
Paper Mfg. Co. Ltd., Chuo-ku, Tokyo, Japan, a 1933 graduate 
of Tokyo Agricultural College. 

Herbert S. Pahren, Vice-President, Elliott Co., New York, 
N. Y., a 1924 graduate of the University of Cincinnati. 

Wesley P. Pattison, Laboratory Technician, Schmidt & 
Ault Paper Co., York, Pa. 

Stephen W. Pease, Chemist, General Electric Co., Hudson 
Falls, N. Y., a 1949 graduate of Pennsylvania State College. 

Charles J. Prawdzik, Plant Superintendent, New Have 
Container Corp., New Haven, Conn. Attended Rutger 
University. 

Charles W. Raleigh, Research Chemist, Buffalo Hlecto 
Chemical Co., Buffalo, N. Y., a 1949 graduate of North 
eastern University. 
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E. Gustaf R. Ranhagen, Project Engineer, The Swedish 
Cellulose Co., Sundsbruk, Sweden, a 1937 graduate of Orebro 
Hogre Tekniska Laroverk TGO, Orebro, Sweden. 

Erik Saxen, Technical Manager, A/B J. W. Enqvist O/Y 
Lielahti, Finland, a 1931 graduate of the University of Hele 
sinki. , 

George E. Schroeder, Chemist, Keleo Co., Chicago, Ill., a 
1946 graduate of the University of Chicago. . 

Francis K. Smith, Chemical Engineer, West Virginia Pulp 
& Paper Co., Luke, Md., a 1950 graduate of West Virginia 
University. . 

Robert C. Stamm, Process Engineer, West Virginia Pulp & 
Paper Co., New York, N. Y., a 1950 graduate of Columbia 
University. 

Luigi Stangalini, Manager, 8. A. Industria Fibre e Cartoni 
Speciali, Milano, Italy. 

Sinclair P. Strayer, Assistant Chief Chemist, Pulp Mill, St. 
Regis Paper Co., Tacoma, Wash., a 1939 graduate of Harvard 
University. 
| Wells N. Thompson, Vice-President, The H. K. Ferguson 
Co., New York, N. Y., a 1921 graduate of Cornell University. 
_ Warren B. Weber, Technical Associate, Institute of Paper 
\Chemistry, Appleton, Wis., a 1939 graduate of the University 
of Minnesota. . 
_ Jack Weiner, Research Associate and Editor, Institute of 
Paper Chemistry, Appleton, Wis., a 1932 graduate of the 
College of the City of New York. 


TAPPI Notes 


) Stanley C. Adams, formerly of Potlatch Forests, Inc., is 
mow in the Packaging Research & Development Laboratories 
of Western Waxed Paper Div., Crown Zellerbach Corp., 
San Leandro, Calif. 

| Oscar E. Anderson, Jr., of the International Paper Co. has 
ibeen transferred from Palmer, N. Y., to Niagara Falls, N. Y., 
as a Chemical Engineer. 

> Paul V. Barrow, formerly of the Federal Container Co., 
is now with the Eastern Div. of Fibreboard Products, Inc., 
at 56th and Paschall Ave., Philadelphia, Pa. 

Henry E. Becker, formerly Technical Director of Coos 
ay Pulp Co., is now with Scott Paper Co., Chester, Pa. 

B. B. Blaney is now Factory Representative for Bemis Bro. 
ag Co., East Pepperell, Mass., and is located in Kenmore, 


the Sales Dept. of Wilson Products, Inc., Neshanic, N. J. 

O. E. Bryde is now Technical Manager of Vestfos Cellulose- 
‘abrik, Vestfossin, Norway. 

| Clifton P. Boutelle, formerly of the Alliance Paper Mills, is 
10w Administrative Assistant for the Gardner Board & Carton 
So., Middletown, Ohio. 

George E. Boyhan, formerly of the International Paper Co., 
s now Project Engineer for Parsons & Whittemore, Inc., 
New York, N. Y. 
| Kenneth G. Chesley is now in the Research Div. of the Cros- 
‘ett Co., Crossett, Ark. 

i Neil H. Christian is now General Superintendent of the 
Vekoosa-Edwards Paper Co., Port Edwards, Wis. 

Ralph M. Cook, Jr., formerly of the Claremont Paper Co., 
now a student of the Bangor Theological Seminary, Bangor, 
Vie. 

William J. Copeland of the International Paper Co. has 
een transferred to the Sales Dept. of the company in New 
fork City. 

Percy J. Cox, formerly of Driscoll’s Standard Coatings, Inc., 
3 now a Chemical Engineer for the Consolidated Water 
>ower & Paper Co., Wisconsin Rapids, Wis. 

C. Crispin of MacMillan & Bloedel, Ltd. has been trans- 
erred from Namino, B. C., to Vancouver, B. C. 

John E. Dain of the Cameron Machine Co. has been trans- 
erred to Decatur, Ga., as Sales Manager of the Southern Div. 
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Get 


BETTER 


Lubrication 


¢ 


Stop the splash, spatter and 
drip of ordinary lubricating 
cils. Wherever you lubricate 
manually, use Magnus 
Kling-Oil—the perfect lubricant 
that clings where it is put! 


Prove to your own satisfaction that Kling- 
Oil pays handsome dividends. Write for a 
liberal test sample to use on your machines. 


Us 


maGnus 


MAGNUS CHEMICAL CO., INC. 
104 South Ave., Garwood, N. J. 


In Canada: Magnus Chemicals, Ltd., Montreal 
Service Representatives in Principal Cities 


TTA 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: 


@ Design and Construction of Pulp and Paper Mills 
@ Steam and Hydro-Electric Power Plants 

@ Power Studies 

@ Reports and Appraisals 

@ Recovery Plants, Extensions and Alterations 


For complete details on EBasco’s xt C> 


Cy 
various services send for ‘‘The Inside Story is} % % 
of Outside Help.” Address Dept. P, . P ASen . 
> 9 
& “° 
th 


Two Rector Street, New York 6, N. Y. 


EBASCO SERVICES 
INCORPORATED 
NEW YORK * CHICAGO + WASHINGTON, D.C. 
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William H. De Montmorency is now Chief, Mill and Shopag 
Group and Mechanical Pulping Group of the Pulp and Papeii i 
Research Institute of Canada, Montreal, P. Q. 

James Dillin, formerly of Industria, Inc., is now in the Sales } 
Dept. of the U. 8. Machinery Co., New York, N. ‘Ne i 

A. W. Duskin is now Assistant Paper Mill Superintendentilj 
for the Crossett Corp., Crossett, Ark. | 

August S. Erspamer, formerly General Superintendent of} 
the St. Helens Pulp & Paper Co., is now with Hollingsworth aij 
Whitney Co., Waterville, Me. i" 

George A. Farrah, Assistant to the Vice-President of the|® 
National Container Corp. of Wisconsin, has been trans+§ 
ferred from Tomahawk, Wis., to Milwaukee, Wis. 

John E. Franklin, formerly of Bowater’s Newfoundland} 
Pulp and Paper Mills, has been transferred from Cornen)§ 

rook, Newfoundland, to the Central Research Laboratories\§ 
of Bowater’s Development and Research Ltd., Northfleet§ 
near Gravesend, Kent, England. 

Robert L. Fraser, formerly of Abitibi Power & Paper Co.,/§ 
Toronto, is now Mill Manager of the Manitoba Paper Co.\\§ 
Ltd., Pine Falls, Man. ' 

Alfred T. Gardner, formerly of Provincial Paper Ltd., is§ 
now Paper Mill Consultant for the Champion Paper & Fibre\§ 
Co., Pasadena, Tex. 

Robert W. Gassin, formerly with Century Metalcraft Corp.,.§ 
is now an Engineer for J. E. Sirrine Co., Greenville, 8. C. 

Paul M. Goodloe of the Technical Service Dept. of Browns§ 
Co., has been transferred from New York, N. Y., to Berlin,)§ 
NaH. 

Julius Grant is now Managing Director of Henner & Coxi§ 
Ltd., London, England. 

Richard H. Hammond, formerly of the Weyerhaeuser Tim-;} 
ber Co., is now a Research Consultant in Longview, Wash. 

Richard Herrlinger, formerly of the Arizona Chemical Co.,.j 
is now in the Research Div. of the American Cyanamid Co. 
Stamford, Conn. 

Hans Hess, formerly of Papierfabrik Biberist, is now Super- 
intendent of Papierfabrik Utzenstorf, Utzenstorf, Switzerland. 

Paul Hilger is now Vice-President of Joseph Eck & Son 
Dusseldorf, Germany. 

Maurice L. Hobday, formerly of the Imperial Paper Mils 4 
Ltd., is now General Manager of the Tasman Pulp & Paper ¥ 
Co., Auckland, N. Z. 

Charles W. Hoffman is now Assistant Manager of Con 
verted Glassine Sales for the Riegel Paper Corp.. New York, J 
NOY: 

Harry B. Hulse, formerly of Robert Gair Co., is now Quality \f 
Control Manager for The Upson Co., Lockport, N. Y. : 

E. Norval Hunter, Vice-President of The KVP Co. Ltd., J 
has transferred his office from Espanola, Ont., to Toronto, Ont. | 

Vernon Iverson is now Technical Control Supervisor for the 4 
Nekoosa-Edwards Paper Co., Port Edwards, Wis. : 

Wilfred E. Johnson, Chemical Engineer for the Union Bag 2 
& Paper Co., has been transferred from Savannah, Ga., toi 
New York, N. Y. 

J. M. Jopp is now Assistant to the President—Engineering, | 
Brown Corp., La Tuque, P. Q. 

Frederick C. Keeney is now Chief Chemist of the Sulphite § 
Mill of Weyerhaeuser Timber Co., Everett, Wash. | 

Charles A. Kemp, formerly of the International Paper Co., | 
is now Methods Analyst for Kimberly-Clark Corp., Kimberly, | 
Wis. 

W. Oliver Kincannon, Jr., Technical Service Engineer for | 
the Hercules Powder Co., has been transferred from Mil-} 
waukee, Wis., to Wilmington, Del. 

Mildred Kocic, formerly of Hollingsworth & Whitney Co., | 
is now Assistant Chemist for the International Paper Co., | 
Niagara Falls, N. Y. | 

F. Kraft is now Technical Assistant to the Executive Vice- | 
President of Marathon Corp., Menasha, Wis. | 


H. Hanson Lagerpusch, formerly with Penick & Ford Ltd., | 
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is now an Engineer-Chemist for the Union Starch Co., Colum- 
bus, Ind. 

Maurice J. Landberge is now Manager of the Paper Dept. 
General Dyestuff Corp., New York, N. Y. ; 

Rutgar Larson, formerly of A/B Stjernfors, is now with A/B 
Klipparns Furpappersbruk, Klippan, Sweden. 

; Elisha B. Lewis, formerly of the University of Chattanooga, 
is now with Behr-Manning Corp., Troy, N. Y. i 

Rudolf A. Maronne, formerly of French Indo-China, is now 
Manager of the Foreign Div. of Escher Wyso Machine Co., 
Ravenburg, Wurtenburg, Germany. 

_ George E. Martin is now Chief Chemist for Fibreboard 
Products, Inc., Antioch, Calif. 

Thomas F. Martin, Jr., formerly of the Container Corp. 
of America, is now Technical Director of the Hartford City 
Paper Co., Hartford City, Ind. 
| Paul E. McCoy is now Chief Chemist for American Bitu- 
muls & Asphalt Co., San Francisco, Calif, 
| W. R. McKelvy, formerly of Hazelhurst Mills, is now with 
the Fulton Bag & Cotton Mills, Atlanta, Ga. 

_ Ernest A. G. McLean, formerly of MacMillan & Bloedel. 
is now Control Engineer for the Manitoba Paper Co., Pine 
Falls, Man. 

| Julio Molleda, formerly student at the New York State 
College of Forestry, is now a Project Engineer for the Comi- 
sion Gestora de la Celulosa, Institute Nacional de Industria. 
Madrid, Spain. 

| A. E. Montgomery has retired as Vice-President of J. O. 
Ross Engineering Co., Chicago, III. 

_ Charles A. Newman is now General Superintendent of the, 
Quebec North Shore Paper Co., Bail Comeau, P. Q. 

} Ralph M. Newman, Jr., formerly of Pusey & Jones Corp. 
§s now with the Elk Paper Co., Childs, Md. 

| Edward K. Nissen is now Development Supervisor of the 
WNekoosa-Edwards Paper Co., Port Edwards, Wis. 

| Wilbur R. Noel has returned from the Army to his former 
Dosition as Chemist for the Kalamazoo Paper Co., Kala- 
snazoo, Mich. 

} Leslie A. Palmer is now Vice-President and Mill Manager 
pf the Donnacona Paper Co., Donnacona, P. Q. 

Elvin G. Powell, formerly with the National Biscuit Co., 
Ss now Quality Methods Specialist for the Marathon Corp., 
Menasha, Wis. 
| Richard A. Premo is now Assistant Production Manager of 
she Gould Paper Co., Lyons Falls, N. Y. 

Ralph N. Prince, formerly of J. & J. Rogers Co., is now 
echnical Service Representative of Eastern Chemicals, Inc., 

Rensselaer, N. Y. 
| Lloyd T. Sandborn is now Assistant Director of Research 
for the Crossett Co., Crossett, Ark. 

Lennart Schauman, formerly of McEwen Bros., is now 
Manager of the Mill Div., Gair Co. of Canada, Ltd. Toronto. 
| H. H. Smith is now Technical Service Director of the Cros- 
ett Co., Crossett, Ark. 

Clark E. Snook, formerly Chief Paper Chemist, is now a 
jalesman serving the Virginia and Maryland territory of 
Wapco Chemical Co., Harrison, N. J. 

R. A. Stone, formerly of Rayonier, Inc., is now Engineer 

or the Kennecott Copper Co., Sorel, P. Q. 

} Arnold R. Sundhohn is now Technical Manager of Amotfors 
-appersbruk A/B, Amotfors, Sweden. 

Charles S. Sweetzer is now Technical Supervisor of Mill No. 
'., Gardner Board & Carton Co., Middletown, Ohio. 

Harold S. Vanderhei, formerly of the Combined Locks 
Paper Co., is now Vice-President in Charge of Manufacture 
or the D. M. Bare Paper Co., Roaring Springs, Pa. 

0. J. Walker, formerly Research Chemist for the North- 
astern Paper Products Co., is now with the Anglo-Canadian 
-ulp & Paper Mills, Ltd., Quebec, P. Q. 

Bruce L. Wally, formerly student at the New York State 
Jollege of Forestry, is now a private, K. Co., 4th Plt., 364th 
nfantry Regiment, Fort Dix, N. J. 
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CONVERT STARCH 
with 


AMYLIT 


A Highly Purified Enzyme Product 


1G 


Costs less than pre-converted starches 


and does an equivalent job. 


2. 


Simplifies purchasing and inventory 


control because only one starch 
is needed with AMYLIQ. 


WALLERSTEIN COMPANY, INC. 180 MADISON AVE., NEW YORK 


Reaction of 3,” Auto-Flex in 48” 
dia. dryer, Very low leverage. 


Reaction of %” ordinary bent 
pipe. Syphon in 48” dia. dryer. 
High leverage. 


THIS SYPHON HOLDS ITS POSITION 
AND SERVES INDEFINITELY — 


Midwest Auto-Flex sy- 
phons have been on the 
market for years and many 
thousands are in service 
for two very excellent 
reasons — they hold their 
position — they wear in- 
definitely. 


l. The spring and brace 
holds the end of the pipe 
at the proper distance from 
the bottom of the dryer. It 
cannot take any other 
position—hence, proper 
water and air removal. 


if 


2. The cantilever leverage 
exerted is lower than with 
bent pipe syphons, only 
170# vs 354#. It clears in- 
stead of dragging on the 
journal and rapidly wear- 
ing out. 


Order a get acquainted dozen. Performance guaranteed. 


MIDWEST: FULTON MACHINE COMPANY 


DAYTON, OHIO — 
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Wally Z. Walters, formerly student at the University of 
Cincinnati, is now a student at. The Institute of Paper Chem- 
istry, Appleton, Wis. 

John T. Ward, Chief Chemist for the Riegel Paper Corp., 
has been transferred from Milford N. J., to New York, N. Y., 
as a Sales Engineer. 

Charles Weidman of the Ciba Co. has been transferred from 
Montreal P. Q., to New York, N. Y., as Technical Director. 

Robert R. Young of the Pollock Paper Corp. has been trans- 
ferred from Circleville, Ohio, to Columbus, Ohio, as Assist- 
ant to the Superintendent. 

Thomas G. Zentner of the Gardner Board & Carton Co. 
has been transferred from Middletown, Ohio, to Lockland, 
Ohio, as technical supervisor. 


* * 


Morris Wayman, Technical Director, has succeeded M. E. 
Martin as the official corporate representative of the Colum- 
bia Cellulose Co. Ltd. in the Technical Association. 

Fred Kruse has succeeded John S. Brush, General Manager, 
as the official corporate representative of the Gould Paper Co. 
in the Technical Association. 

Charles J. Plopper, Chemist, has succeeded Myron W. 
Black (deceased) as the official corporate representative of the 
Inland Empire Paper Co. in TAPPI. 

The name of the New Haven Pulp & Board Co., New Haven 
Conn., a TAPPI corporate member, has been changed to the 
New Haven Board & Carton Co. 

Howard H. Street has succeeded John Macadam as the official 
corporate representative of the National Vulcanizer Fiber Co., 
Wilmington, Del., in the Technical Association. 


* * * 


F. A.C. Wandurburg has succeeded O. F. Lane as the official 
representative of the Pigments Div. of E. I. du Pont de 
Nemours & Co., Inc., Wilmington, Del., in the Technical 
Association. 

The General American Transportation Co. has moved its 
New York City offices from 10 E. 49th St. to 380 Madison 
Ave. 

Carl Brink has succeeded George A. Hermann as the official 
representative of The Hermann Manufacturing Co., Lan- 
caster, Ohio, in TAPPI. 

John C. Pennock has succeeded A. L. Burton as the official 
representative in TAPPI of Tracerlab, Inc., Boston, Mass. 

C. P. Walker has succeeded A. M. Cooper as the official 
TAPPI representative of the Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


Industry Notes 


PRODUCTION 


Paper and board production during September amounted 
to 2,232,933 tons according to the Bureau of the Census, 
Dept. of Commerce. This is about a 10% increase over the 
tonnage of 2,027,431 produced in September a year ago. 
The output of paperboard grades during this month, amount- 
ing to 1,049,280 tons, reflected an increase of 13% over the 
production of 928,797 tons reported during September, 1952. 
Paper production, amounting to 938,875 tons registered an 
11% increase from the 845,449 tons produced in September a 
year ago. 

Pulpwood receipts at the pulp mills during September 
amounted to 2,494,182 cords, with consumption at 2,305,823 
cords. Month-end inventories increased about 4% to 
5,627,519 cords. 

Receipts of fibrous materials, other than wood pulp, totaled 
813,783 tons. Consumption at 855,890 tons was greater than 
receipts, and inventories dropped 5% to 850,673 at month’s 
end. Receipts of wastepaper at 733,328 tons were below 
consumption which amounted to 748,456 tons. End of 
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month inventories of wastepaper, at the mills, according] 
dropped 3% to 428,532 tons. 

Wood pulp production, during September amounted til} 
1,420,070 tons as compared to 1,315,168 tons produced ii}, 
September a year ago. 

Wood pulp inventories at the end of September at th 
paper and board mills amounted to 517,752 tons, showing 
small decline during the month. Month-end stocks at th 
pulp mills were 147,121 tons, 7% under the 158,827 tons re 
ported at the end of August. | 
Production of Paper and Board, Nine Months of 1953 ane) 
Relationship to Production During Nine Months of 1957 

and 1952 |} 


ss We 
Production, Per cent change » 

nine months from nine months 

1953 1952 1961 } 


Group A—Printing and simi- 
J 


lar papers 2,678,345 + 5.9 -- 2a 
B—Fine papers 948 ,125 — 4.2 — 633 
C—Coarse papers 2,546, 594 + 4.5 ea 
D—Tissue papers 1,105,197 +10.7 — 1.1 
E—Miscellaneous 
papers 401, 664 + 4.4 0 
F—Total, groups A to 
E 7,679,925 + 4.6 1.1 
Newsprint 789,679 — 5.9 — 4, 
Building paper 1,004, 860 + 3.4 — 8.4J 
Total paper 9,474,464 +3.5 — 2:4 
Paperboard 9, 342,738 +18.3 + 1.2) 
Building board 1,083 , 465 +12.2 +410.’ 
Total board 10,426, 203 417.7 + 2.4 
19,900, 667 +10.5 0.35 


Grand Total 


PuULPWOOD 


At the end of August, total receipts of pulpwood for 195% 
amounted to 18,227,000 cords, about 100,000 cords, less thas 
receipts for the same period in 1952. Receipts of domestic 
wood increased by approximately 536,000 cords, while import 
decreased by about 637,000 cords. The Appalachian, Souti! 
ern, and Pacific regions showed increases in receipts ranging# 
from 4 to 12% while in the Northeast and Lake States regions’ 
receipts decreased by 27 and 23%, respectively. 


Consumption continued high, raising consumption for the 
year through August to 18,713,000 cords, an increase of 1,087, 
000 cords over 1952 for the comparative months. The onlylj 
decrease in consumption occurred in the Northeast where ¢' 
decrease of 6% was reported. In the other four regions, in# 
creases ranged from 4 to 11%. 

Inventories at the end of August of 5,423,000 cords were ar 
increase of 231,000 cords over the previous month, but 334,000) 
cords less than inventories at the end of August last year} 
In comparison to inventories at the end of August last year! 
the Southern and Pacific regions showed increases of 18 and 
9%, respectively, while the other three regions showed de# 
creases ranging from 8 to 19%. | 


Woop Pup 


Production of wood pulp in August reached a record highs 
of 1,530,000 tons, and for the January—August period this 
year, totaled 11,672,000 tons, an increase of 730,000 tons ovex 
the comparable period in 1952. 


Consumption likewise reached a record monthly high o 
1,609,000 tons. Consumption for 1953 through Augusis 
amounted to 12,424,000 tons, an increase of 989,000 ton¢ 
above the like months last year. 

Wood pulps imports in August were still high, raising im) 
ports for 1953 through August up to 1,441,817 tons, an in 
crease of 257,520 tons over the comparable months last re 
Imports from Canada increased by 20,775 tons, and fro 
Europe by 236,745 tons. 
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Exports continued to be moderate in August, and for the 
first 8 months of this year were 89,000 tons, a decline of 
(7,000 tons under 1952 for the same period. 

Inventories of wood pulp at the end of August were 683,000 
tons, approximately 2500 tons less than at the end of Tuly, 
but still 13,000 tons above inventories at the end of August 
last year. Inventories at pulp mills at the end of August 
were 159,000 tons and at paper and board mills 524 ,000 tons. 


W ASTEPAPER 


Wastepaper consumption in November in the East, and 
throughout the entire country for that matter, substantially 
exceeded the consumption of November, 1952, which was the 
second highest consumption month of that year. Among the 
Eastern mills, November consumption was up about 9% over 
November, 1952 , and purchases up about 12%. ‘Sscnhes 
tion in the East was 30% above that of Nov Sey 1951, and 
purchases were 28% yy 

In round figures, the wastepaper consuming mills of the 
East in the first 46 weeks of 1953 purchased and consumed sub- 
stantially over 100,000 tons more of paperstock than during 
the entire year of 1952. In both purchases and consumption 
the Eastern mills likewise are running ahead of 1950. It is 
still uncertain whether the all-time high of 1951 will be at- 
tained, but it seems now that both consumption and mill 
receipts may fall short of that pinnacle by a few thousand, o1 
oerhaps hundreds of tons. 


ForEsST OWNERSHIP 


» Secretary of Agriculture Benson has stated that the Ad- 
ministration opposed increasing the total area of national 
forests. He added, however, that there was “‘a continuing 
need for exchange of lands to block out public and adjacent 
orivate holdings and thereby aid in more efficient manage- 
ment.”’ 
) Secretary of Interior McKay has declared that the Govern- 
ment’s main objective in its public land policy would continue 
to be “‘the gradual return of the public domain to private 
pwnership.”’ 
Directors of the American Forestry Association have rec- 

mmended the creation of a joint Senate-House Committee 
0 consider a desirable pattern for ownership of national, state, 
and private forest land and other conservation lands, and to 
jormulate policies to guide the actions of public agencies. 

5 
OMMUNITY DEPENDENCY 
| The study recently completed by the American Paper and 
Pulp Association brings out many interesting facts of the de- 
pendency of a large number of communities on the pulp and 
naper industry. For example, the industry is located in 488 
fommunities of which about one third or 159 communities are 
ore than 50% dependent upon the industry—s5 being 
100% dependent. One hundred eighty-four establishments 
27% of the total) located in these 159 communities employ 
bout half the total number of workers in the industry, 91 
istablishments being located in communities 100% dependent. 

In relation to size of community, 356 establishments (54% 
f the total) employing 120,427 workers (45% of the total) 
re located in 299 communities having a population of 10,000 
1 less. 
Wisconsin ranks as the number one state in number of 
vorkers, though New York is only fractionally behind. New 
Zork has the largest number of communities with paper/ ‘pulp 
aills, 77, with Massachusetts ranking sec cond with 38. 

Copies of this study are available upon request from the 
smerican Paper and Pulp Association, 122 E. 42nd St., 
New York, N. Y. 


Voop Putp—A Review AND A REAPPRAISAL 


Twenty years ago the fortunes of North American pulp and 
‘aper producers were at their lowest historical ebb. By 
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... THIS IS 
NO DREAM 


For years our customers have profited through product diver- 
sification made possible by SYNCO Beater Addition Resins. 


SYNCO BA resins produce superior fuel and oil filters... 
gasketting .. . abrasive backings . . . molding stocks. . . ply- 
wood masking papers . . . and other specialties requiring out- 
standing properties. All made on standard papermaking 
machinery. 


Write for literature and samples. 


We'll welcome an opportunity to discuss your resin questions, 
whether they concern papermaking or one of the fields listed below. 


| 
y » Resin Manufacturers Serving 


SNYDER CHEMICAL CORP. Abrasives, Adhesives, Lami- 


nating, Foundry, Plastics, 
Pulp Molding and Paper- 
making Industries. 


NEW MODEL 553 
MICROMETER 
¥ 


Ideal for precise 
laboratory work or 
rugged production 


Capacity .500” in .001 
divisions. Easy to read 
0005”. 


Large 6” dial, 
Simple zero adjustment. 


Dead weight load 8 Ibs./ inch, 
Stainless Steel Anvils. 
Available in different 
weights, anvils sizes to 
meet many ASTM standards. 


Sia, Lie Soe, A 


Eliminate guess work in the laboratory 
and in production. We manufacture and 
distribute reliable, accurate — quality 
equipment for the paper, textile, plas- 
tics, metal, rubber and other Wadustnics 


TESTING MACHINES, Inc. 


123 WEST 64th STREET, NEW YORK 23, N. Y. 
SUSQUEHANNA 7-1228 


CHECK TMI!—WE WILL GLADLY QUOTE ON YOUR TESTING NEEDS! 
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contrast, although there have been many emergencies during 
the past 20 years, today the prospect is bright. All the signs 
indicate a welcome degree of future economic stability of the 
North American wood pulp industry and of all pulp-depen- 
dent industries on this continent. 

Basic relationships in the world’s pulp and paper economy 
have completely altered the position of North America in 
this economy, and standards of judgment that have tradi- 
tionally been used to appraise the outlook for pulp and paper 
products are no longer applicable. 

North America’s interest in world fiber markets has become 
a majority instead of a minority interest. Prewar, this 
continent’s production of wood pulp was substantially less 
than Europe’s; currently, it is 2'/. times European produc- 
tion. Reliance on Europe for basic fiber needs in the past 
has resulted in excessive inventory cycles, and these cycles in 
turn have been largely responsible for the erratic behavior of 
markets, prices, and profits in the North American pulp and 
paper economy. Currently, North America is not only 
independent of overseas fiber supply sources, but has export 
surpluses that should, in the next decade, reach very substan- 
tial proportions. 

Furthermore, fiber demand in North America is currently 
far larger, far more diversified, and far more soundly based 
than it has ever been in the past. 

There have been revolutionary changes, not only in the rela- 
tive importance of traditional sources of fiber supply, but also 
in the character of world pulp, paper, and paperboard markets. 

To understand how these changes have come about and 
what they mean requires an examination of 


1. The economic background. 
2. Changes in the pattern of world total wood pulp 
supply. 
3. Changes in the pattern of total wood pulp demand in 
(a) The United States market. 
(b) Old World markets. 
4. Changes in the pattern of World market wood pulp 


supply. 

5. Changes in the pattern of World market wood pulp 
demand. 

6. Changes in the pattern of international trade in 
wood pulp. 


Economic Background 


Capacity for the production of pulp and paper had ex- 
panded rapidly, both in Europe and North America, during 
the 1920’s. Largely because of this temporarily excessive 
expansion, the pulp and paper industries of the world enjoyed 
a more or less profitless prosperity in the late twenties. In 
1928 and 1929, when markets in general were booming, market 
imbalances in wood pulp and weaknesses in the pulp and paper 
price structure were already apparent. 

Then came the depression of the early 1930’s. The col- 
lapse of pulp and paper markets, following so closely the ex- 
pansion of the world’s pulp and paper economy during the 
1920’s created serious financial problems for pulp and paper 
producers throughout the world. 

Mortality rates were particularly high in the domestic in- 
dustry for domestic pulp and paper markets generally fared 
relatively worse than overseas pulp and paper markets in the 
big depression, and the domestic pulp and paper industry 
relatively worse than many of the major basic American 
industries, despite the fact that its rate of earnings, even at 
the bottom of the depression, never fell below the average for 
“all manufacturing industries.” 

Partially responsible for the relatively unfavorable financial 
record of the domestic pulp and paper industry in the last 
depression was this country’s traditional reliance upon over- 
seas supply sources for a large proportion of its basic fiber 
requirements. Almost one fourth of the total pulp consumed 
annually in this country at that time was of overseas origin, 
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and over 60% of the total volume of pulp offered for sale in} 
the United States market came from Europe. Not only this}}) 
Europe was also the major supplier for the rest of the world|} 

Imports of overseas pulp were sold in the American marke 
during the depression years at prices well below the domestic 
cost of manufacture. A 34% devaluation of the Swedis 
Krona was typical of the devices used 20 years ago to open 
lean market to overseas wood pulp. Brutal competition i 
domestic pulp markets set the spark for cut-throat competition) 
in paper, paperboard, and other end-product markets. Dozens) 
of marginal paper and board mills, bankrupted by the de 
pression, were sold at a mere fraction of their normal value(: 
These mills, after reorganization, had the lowest ‘overhead’ |} 
costs in the industry; and, with overseas pulp selling at less) 
than the cost of domestic manufacture, they enjoyed as wel | 
the lowest raw material costs. Thus, ironically, mills thati) 
had normally been considered marginal set a disastrous com) 
petitive pace for end-product markets during the later stages 
of the last depression. Operating efficiency alone frequently, 
could not close this gap in costs, and an anomalous situation) 
existed as efficient paper mills bowed out in competition with) 
relatively less efficient mills that had been through the 
wringer of bankruptcy. 

Toward the end of the depression, however, there began im) 
the domestic pulp and paper industry a period of intensive 
market research, product research, and market development 
The industry’s earlier growth had been predominantly in the 
field of papers for printing and publishing. Major emphasis! 
in the postdepression period was in other fields of use— 
primarily in paper and board for packaging, for building, and 
for sanitation purposes, and in pulps for rayon, cellophane F 
and other chemical conversion products. A new expansions 
cycle began in anticipation of widening markets in these new) 
fields of use. By 1935, the domestic pulp and paper industry 
had recovered its lost equilibrium, and by 1937 improved 
demand and improved operating rates were setting the stage 
for reasonable profitability. A downward swing of the in- 
ventory cycle interrupted progress temporarily in 1938, anc 
then, in 1939, came the start of World War II. 

To consumers of market pulp the world over, it immed: 
ately became apparent that, for the duration of the war period 
Europe would be an undependable supply source for pulp andi 
pulp products. As long as the channels of distribution re- 
mained open, market pulp flowed from Europe in exceptionally 
heavy volume, as consumers strove desperately to build stock! 
piles as a hedge against the possibility of economic blockade... 
By the end of 1941, their fears were confirmed for most of the: 
major channels of distribution for European pulp were vir 
tually closed. 


For about a year after Pearl Harbor, the accumulated stocks 
of pulp and pulp products were of such magnitude as to de 
press end-product sales, prices, and profits at a time when the 
over-all economy was enjoying a wartime boom. As the 
Defense Program got into full swing, however, domestic 
demands for pulp and paper for essential wartime uses roses 
sharply. At the same time, fiber supply declined sharply, 
as excessive inventories in the channels of distribution were 
liquidated, and as the effects of the stoppage of overseas 
imports began to be felt. When our wartime Allies, who hadj 
historically relied heavily upon blockaded Scandinavia for ait 
major portion of their pulp requirements, turned to North! 
America for replacements, the imbalance of supply andi 
demand became desperate, and stringent controls of the 
North American pulp and paper economy were instituted byj 
the government to insure the success of the war effort. 

The experiences of World War II taught this country, in) 
no uncertain terms, that continued dependence upon over 
seas supply sources for its basic fiber requirements can neve 
be consistent with the objective of National Security. This} 
lesson was underlined and re-emphasized during the Koreanh 
War when controls were reinstituted to remedy the situation 


| 
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ereated when foreign suppliers diverted an important quantity 
of fiber from the American market to more profitable markets 
elsewhere. 
Thus, the history of the domestic pulp and paper economy 
during the past 20 years has been one of successive emergen- 
cies, due at least in part, to the traditional reliance upon over- 
seas supply sources for basic fiber requirements. Reliance 
upon foreign supply sources has set in motion excessive inven- 
tory cycles that have proved costly to domestic producers and 
consumers alike; it has contributed to the deflation of capital 
values in the pulp and paper industry during periods of de- 
pression and to the inflation of these capital values during 
‘boom’ periods. ; 
 Itis against this economic background that the significance 
of recent developments in the world’s pulp and paper econ- 
omy must be reviewed and judged. 
| The changes in basic relationships that have occurred in the 
orld’s wood pulp economy since 1937, have put an abrupt, 
nd to North America’s dependence upon overseas fiber sup- 
oly sources, indicated the probable course of development of 
future world markets for pulp and paper, and set the stage for 
orth America’s new role in world competition. In addition 
the changing pattern of world supply and demand, described 
elow, should have the effect of furthering the long-range 
onomic stability of the North American wood pulp industry 
nd of all pulp-dependent industries on the North American 
sontinent. 


hanges in the Pattern of World Total Wood Pulp Supply 


Changes in the pattern of world supply, in the case of 
hemical wood pulp, the area of supply in which world compe- 
ition has always been most severe in the past, have been as 
ollows: 


1937. 1951 
000's % of 000's % of 1951 as 
of short world of short world a % of 
tons supply tons supply 1987 
orth America 6,734 43 16,905 66 251 
candinavia 5,017 34 4,966 19 93 
Il others 3,626 23 4,003 15 110 


Total world 15,677 100 25 , 874 100 165 


Only in North America has there been any significant 
‘rrowth of wood pulp supply since 1937. Postwar pulp pro- 
uction in the rest of the world has been consistently below 
rewar levels. Nor is there any prospect that these recent 
ends will soon be altered. North America, fortunately, 
as both the economic resources and the wood resources to 
ermit expansion; the rest of the world does not. Techno- 
gical progress in the fields of forest management, the utiliza- 
ion of hardwoods, and the recovery of wood previously re- 
arded as waste, will preserve and expand our available wood 
sources. 

Progress in the utilization of bagasse, reeds, straw, and 
her fibrous materials, all of which have provided potential 
mpetition for wood pulp for a hundred years, is unlikely 
advance soon, if ever, to the point where these materials 
n challenge wood pulp as a basic processing material for 
ber-dependent industries. It is true that the softwood 
rests of Russia and the hardwood forests of tropical coun- 
ies represent a large possible supply of wood pulp for the 
ature but, for economic, political, or technical reasons, such a 
evelopment is likely to be slow and at this time cannot be 
precast with any accuracy. 

Meanwhile, productive capacity in North America con- 
ues to expand. Total wood pulp capacity in the United 
ates, by early 1955, will exceed 1952 capacity by 13'/2%, 
46 capacity by 75%, and 1937 capacity by 163%. Cana- 
ian capacity, by early 1955, will exceed her peak postwar 
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production by 121/2% and her peak prewar production 
by 91%. 

There are those who profess to see a marked similarity be- 
tween the current expansion cycle in North America and the 
expansion cycle of the 1920’s. They complain that the in- 
dustry has failed to learn from the depression of the early 
1930’s the obvious lesson of cause and effect—namely, that 
excessive expansion during a period of “artificial boom” can 
only serve to aggravate the inevitable “bust.” 

There is certainly no denying the fact that North America’s 
expansion program has been substantial, and that if we are 
unfortunate enough to encounter another general depression, 
operating rates and profits in this industry will suffer more 
than would be the case had this expansion not occurred. This 
is a contingency, however, that will also face all basic indus- 
tries that may have undertaken similar expansions. 

There are sound reasons for believing, however, that the 
current expansion program of the North American pulp and 
paper industry is much more soundly based than past expan- 
sions, and that, because of changes in the character of the 
world’s pulp and paper economy, the North American pulp 
and paper industry will fare at least as well in the next de- 
pression, if and when it comes, as other basic American in- 
dustries. Actually, the scope and pattern of the develop- 
ment of domestic end-product markets in recent years has 
been such that the North American pulp and paper industry, 
in the next downward swing of the economic cycle, could fare 
much better than most basic American industries. 


Changes in the Pattern of Total Wood Pulp Demand in the 
United States Market 


Before considering recent changes in the pattern of con- 
sumption in domestic pulp markets, however, it might be well 
to view in proper perspective comparative over-all growth 
trends in North American markets as compared with growth 
trends in other world markets: 


Chemical Wood Pulp Demand 


1937. 1961 
000's % of 000s % of 1951 as 
of short world of short world a% 9 
tons demand tons demand 1937 


North America 7,861 50 16, 853 66.5 214 
Scandinavia 1,230 8 1,764 7.0 143 
All other 6, 586 42 6,720 2625 102 


Total world 15,677 100 25,337 100.0 161 


The explanation of this shift in demand les in the significant 
changes in the pattern of United States consumption that 
have occurred since 1937. Outlets for wood pulp in the 
United States are currently far broader in scope and far more 
diversified in character than they were 15 or 20 years ago. 
The marked trend toward end-product diversification and the 
spectacular growth of new uses that were relatively minor 20 
years ago, more than anything else explains and justifies the 
recent growth of fiber demand in United States markets. 

The following table shows the nature and extent of the 
revolution that has occurred in the domestic production of 
paper and paperboard, the major outlets for wood pulp: 


Changes in the Pattern of U. S. Paper and Paperboard 


Production 
: oid 1987- 1951 
000’s % of 000's % of 1951 as 
of short total pro- of short total pro- a % of 
tons duction tons duction 1937 
Printing and 
writing 3,783 29.5 5,989 23.0 158 
Packaging eo 57.4 14,308 54.9 194 
Building 726 5.6 2000 10.2 366 
Sanitary and 
other 958 (650) 3,096 11.9 323 
Total 12,837 100.0 26,048 100.0 203 
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Thus, the fastest growing outlets for wood pulp in the do- 
mestic pulp and paper industry have been those that consume 
paper and paperboard for packaging, building, or sanitary 
uses. The recent expansion of the North American wood 
pulp industry has been designed primarily to meet require- 
ments in these fast-growing segments of use. 

Several factors have contributed to the recent spectacular 
growth of paper consumption for packaging, building, and 
sanitary purposes. Most important, perhaps, has been the 
vertical integration of ownership of productive facilities in 
these particular fields. This has led to improved produc- 
tivity, to lower over-all production costs, and most important 
to an intensive concentration of sales effort on end products 
rather than intermediate products in the channels of distri- 
bution, with continual emphasis on the development and pro- 
motion of new products. 

A second factor is that the sales appeal of these products 
has been largely based upon the fact that each, in its own 
way, serves to reduce excessive labor costs in its specific field 
of use—packaging papers and boards by their contributions 
to self-service marketing, building papers and boards by their 
labor-saving appeal in the construction field, sanitary papers 
by their convenience and savings in homes, factories, res- 
taurants, hospitals, etc. 


It is significant, too, that all of the major end uses of paper 
and paperboard are basically utilitarian. For this reason, 
future demand for paper and paperboard products should be 
less vulnerable to the vagaries of the market place than the 
demand for products less vital to the maintenance of basic 
living standards. Paper and paperboard, in their major 
areas of use, are singularly functional and singularly economi- 
cal, and the industry should, therefore, be well able to hold 
its own against the inroads of other competing materials. 


There has been a similar spectacular growth in the demand 
for dissolving wood pulp in new fiber-based chemical conver- 
sion industries—i.e., rayon and acetate, cellophane, plastics, 
photographic film, military and civilian explosives, etc. To 
help meet this demand, the production of dissolving pulp 
in the United States has doubled since 1937. New products 
and carefully planned promotion programs are being devel- 
oped to expand the chemical conversion outlets for North 
American dissolving wood pulp. In anticipation of still 
further increases in world demand, United States capacity for 
the production of dissolving pulp will again double between 
1952 and 1955. 


So revolutionary has been the change in domestic outlets 
for wood pulp that more than one tenth of the wealth gen- 
erated annually by the entire industrial economy of the United 
States is now based on the production and conversion of wood 
pulp and its products. Since economic values pyramid 
as wood pulp moves successively through various stages of 
conversion and use, the economic future of America and of her 
fiber-dependent industries are inseparably linked. 


Thus, while the current expansion program of the North 
American pulp and paper industry bears superficial resem- 
blances to the expansion of the 1920’s, there is every reason 
to believe that, because of greater diversification of end- 
product markets, the current expansion cycle will prove to be 
much more soundly based. With ever-increasing emphasis 
on product research, market research, and sales promotion, 
the long-range outlook is certainly for a continuing upward 
movement in the demand for pulp and pulp products. 


Changes in the Pattern of Total Wood Pulp Demand in Old 
World Markets 


Another new consideration affecting the outlook for fiber is 
the relative dormancy of old world markets, and the oppor- 
tunities that these dormant Old World regions present for 
future market development. 

While demand for chemical wood pulp in North America in 
1951 was 214% of 1937 demand and in Scandinavia 143%, 
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demand in the rest of the world was equal to only 102% of its 
1937 demand rate. Only in 1951 has Old World demand} 
equaled the 1937 rate. As a result of these contrasting 
trends, the relative importance of Old World markets in the 
world’s pulp and paper economy has been steadily shrinking. || 
On a per capita basis, the contrast in the relative impor- 
tance of world markets for pulp products is even more pro-}j 
nounced, as the following estimates of per capita paper con-}| 
sumption indicate: \} 


Dy 


Apparent Consumption of Paper and Paperboard (1950) _ | 


Pounds per 

capita 
United States B52.0 
Great Britain 133.3 
France 63.2 
Italy 2625 
Japan 22.7 
Brazil 11 ef 


India i 


Eeonomiec distress caused in part at least by World War IT[ 
and shortages of basic wood supplies, more than anything ¥ 
else, have been responsible for retarding the development of [/ 
Old World pulp and paper markets. To assume that Old World 
markets will continue dormant, however, is to take an ex- + 
tremely pessimistic view of the outlook for world progress. A 
more reasonable assumption would seem to be that, with the : 
development of Old World markets for new pulp products, the | 
growth of Old World populations, and the revival of Old World | 
economies, demand for fiber in the rest of the World will even- | 
tually rise sharply above current depressed levels. 


Certainly to the extent that old world markets expand and 
diversify their markets for paper and other pulp products, | 
their basic fiber requirements will grow. The following table » 
comparing the changes in the pattern of paper and paper- 
board production in the two major consuming countries, 
Great Britain, and the United States, will serve to emphasize » 
the opportunities for market development that exist in Olc |! 
World countries: 


1952 as a Per Cent of Prewar 


United States, Great Britain, 
Co G 


© Lo 

Printing and writing 153 74 
Packaging 1 gs) 107 
Building 359 123 
Sanitation and other 324 118 
Total 190 89 


A substantial long-range growth in the Old World’s require- 
ments of pulp and pulp products is anticipated. Based on 
current supply trends, North America will be equipped to } 
supply a substantial portion of these Old World needs. North 
America’s export surpluses will continue to grow as new 
productive facilities are completed and there is every indica- 
tion that overseas consumers will need a stable and dependa- 
ble North American supply source. 


Changes in the Pattern of World Market Wood Pulp Supply | 


The pattern of production of market wood pulp (i.e pulp 
produced for sale in world markets) has also changed signifi- 
cantly in the past 15 or 20 years. The next decade will wit- 
ness even more drastic changes in this particular segment of 
the World’s pulp and paper economy. 


Approximately 95% of the total volume of pulp offered for 
sale in world markets is produced either in North America or 
Northern Europe (Sweden, Finland, and Norway). Com- } 
parative data showing recent changes in the relative impor- 
tance of these major supply sources are shown below: 
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A Market Wood Pulp Production 


1937 —1952 52 
Tons Per cent Tons : ae cent oy of i937 
North America 1978 26.6 3376 45.6 170.6 
Northern Europe 5466 73.4 4035 54.4 74.0 
Total 7444 100.0 7411 100.0 99.6 


It is apparent from the above table that the total volume of 
yulp produced for sale in world markets has remained vir- 
ually unchanged in the past 15 years, but that the relative 
mportance of the two major supply sources has changed 
ignificantly. 

The tendency in both of these major producing regions has 
veen to convert relatively more of their total pulp production 
© paper and paperboard in integrated plants, and to offer 
elatively less for sale to independent paper and paperboard 
aills. The extent to which this trend toward integration has 
ffected world market pulp supply is indicated in the following 
omparative figures showing market pulp production as a per 
ent of total pulp production in the two major producing 
a during 1937 and 1952: 


tz : 1937 1962 — 
North America eA 13% 
Northern Europe 72% 61% 


Indications are that the trend toward integration of pro- 
uctive facilities will continue in Scandinavia and since wood 
nortages militate against any significant increase in Scan- 
inavia’s total pulp capacity, further integration can only 
rve to reduce further the importance of Scandinavia as a 
ture source of supply for market wood pulp. 

North America, in contrast, is currently undertaking a 
gnificant expansion of its facilities for the production of 
arket pulp. During the next few years, the rate of increase 
North America’s market pulp capacity will exceed the rate 
increase in capacity for the production of ‘“‘own use’’ pulp. 
There is every prospect, therefore, that within a very few 
ears North America’s market pulp production will materially 
ceed Scandinavia’s, and that the rest of the world, more and 
iore, will look to North America for essential fiber require- 
ents. 


hanges in the Pattern of World Market Wood Pulp Demand 


There have also been important changes in the relative im- 
rtance of world markets for wood pulp, and in the pattern 
* distribution of the world’s market pulp supply. 

With a few notable exceptions, the major consuming coun- 
jes of the Old World, because they lack the wood resources 
) support integrated industries of their own, rely primarily 
on imports of market pulp for their basic fiber requirements. 
this important respect, these Old World economies differ 
om the economy of the United States, where market pulp 
nsumption currently represents only 13% of total wood 
alp consumption. 

This basic difference in the character of the world’s pulp and 
per economies is bound to affect the scope and pattern of 
arket pulp demand in the future. 

In the United States, for example, demand for market wood 
ilp for paper and paperboard production has been relatively 
able for the past 15 years. United States demand for mar- 
%t pulp for the production of rayon, cellophane, plastics, 
m, explosives, and other new fiber-based products, on the 
her hand, is 240% of 1937 demand, and continued growth in 
ese fields is expected to generate substantial new domestic 
smands for market pulp—demands that the North American 
ood pulp industry has been expanding to meet. 

The outlook for market pulp demand in the United States, 
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however, is in no sense typical of the outlook for world de- 
mand. The world outlook is more nearly typified by Great 
Britain’s economy. 

In 1952, imports of market pulp supplied 91% of Great 
Brtain’s total pulp needs. Total consumption of wood pulp 
in Britain last year was equal to only 89% of prewar consump- 
tion. Since Britain has no wood resources with which to ex- 
pand her domestic pulp production, she must rely entirely 
upon imported fiber to support expansion of several basic 
fiber-dependent industries upon which her economy depends. 

In Great Britain, and, in varying degree, in most of the 
other countries of the Old World, a steady and significant long- 
term rise in market pulp requirements is expected. More 
fiber will be needed, not only for the manufacture of rayon 
and other new fiber-based products, but, of far greater signifi- 
cance, for the restoration and development of basic paper and 
paperboard economies. Only through increased imports of 
market pulp can these basic economic needs be met. 

In the past, these Old World markets have looked primarily 
to Scandinavia for the satisfaction of their basic fiber require- 
ments. In the future, because of the changing pattern of 
market pulp supply, they must look to North America for an 
ever-increasing share of their total pulp needs. The expan- 
sion of market pulp capacity in North America is supported, 
in part at least, by a firm conviction that the Old World will 
solve its economic problems, improve its productivity, and 
enjoy a steady improvement in its basic standards of living. 


Changes in the Pattern of International Trade in Wood Pulp 


Just as the pattern of market pulp supply and demand has 
changed, so too has the pattern of international trade in wood 
pulp. 

In the 1930’s, 20 to 25% of this country’s total wood pulp 
requirements were supplied by Europe, as compared with less 
than 21!/2% in recent years. In the 1930’s, 60% of this 
country’s market pulp requirements came from Europe as 
compared with less than 13% currently. 

Twenty years ago, North America imported from the Old 
World seven times as much pulp as she shipped to the Old 
World. In 1951 and 1952, for the first time in peacetime his- 
tory, North America shipped more pulp to the Old World than 
she received in return. ° 

Thus, the goal of self-sufficiency in wood pulp has already 
been achieved by North America. The future problems of the 
North American pulp and paper industry, accordingly, will be 
primarily problems generated from within this continent 
rather than from without. The stability of the North Ameri- 
can pulp and paper industry, in the future, will depend pri- 
marily upon the intelligence with which these domestic prob- 
lems are faced and resolved. Overseas imports of wood pulp 
should never again be the controlling influence in the North 
American pulp and paper economy that they have so often 
been in the past. 

The next phase in the development of the North American 
pulp and paper industry, now that the goal of North American 
self-sufficiency has been reached, should be the emergence 
of a soundly based North American export trade. The 
success of this endeavor will depend primarily upon the 
ability of the North American industry, in the future, to meet 
Scandinavian competition in “Old World” markets. 

Prospects for the development of a successful North Ameri- 
can export market in wood pulp appear good, for the pattern 
of relative advantages in world wood pulp production has also 
changed significantly in recent years. Not only is this true 
as regards comparative wood availabilities and average wood 
costs at home and abroad, but it is equally true as regards 
relative operating efficiencies. In the 20-year period from 
1935 to 1955, the productive capacity of the North American 
wood pulp industry will have tripled, while productive capac- 
ity in the rest of the World will have declined. Obviously, 
any industry in which two thirds of the productive facilities 
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are less than 20 years old is per se an efficient industry, and 
one well able to compete in world markets. Improvements 
in the relative efficiency and productivity of the North Ameri- 
can wood pulp industry should, in the future, more than offset 
the marked competitive advantage that low wage rates have 
given overseas pulp producers in years past. 


Summary 

Historically, the erratic gyrations of the market pulp sup- 
ply and the even greater gyrations of prices of wood pulp 
in this market, have resulted in equally volatile markets for 
paper, paperboard, rayon, and other pulp-dependent products. 

The position of the North American wood pulp industry, 
and its competitive strength in world markets, should be 
weighed, however, not in the light of conditions as they existed 
15 or 20 years ago, but rather in the light of conditions as they 
exist today and as they will exist tomorrow. New circum- 
stances demand new perspectives and new criteria. 

The status of the North American pulp and paper industry 
and its relative position in the World’s pulp and paper econ- 
omy have changed completely in the past 15 years. 

These changes in basic relationships, and particularly the 
achievement of North American self-sufficiency in fiber, afford 
real promise of a more stable future, not only for the North 
American wood pulp industry, but for all pulp-dependent 
industries in North America—the paper and paperboard in- 
dustry, the fiber container industry, the rayon and cellophane 
industries, the printing and publishing industry, and the 
converted paper products industries. 

L. K. Larson 
Weyerhaeuser Timber Co. 


TREE Farms 

Latest data through October released by the American 
Forest Products Industries, show that approximately 29,000,- 
000 acres are now being utilized for tree farms, of which 
16,800,000 acres are located in the South alone. Nationally, 
Texas has the largest number of tree farms, 485, covering 
3,254,147 acres. The West Coast has about 9,700,000 acres 
devoted to tree farms, which number 631. 


FoRESTRY 

Available from the American Paper and Pulp Association, 
122 F. 42nd St., New York, N. Y., a booklet entitled ‘“Grow- 
ing Trees in a Free Country,” defines forest policies which the 
Forest Industries Council recommended for keeping our 
woodlands productive. 


Frits ror REFUGEES 

Paper and board mills have contributed about 112,000 lb. 
of used paper machine felts to the American Friends Service 
Committee’s program of foreign rehabilitation. The felts 
have been used for blankets, clothing, tents, etc., in Korea, 
Japan, and in refugee camps in Europe. Additional contri- 
butions would be welcome and should be sent to the Com- 
mittee’s warehouse at 20 8. 12th St., Philadelphia 7, Pa. 


PANAMA 

Effective Dec. 6, 1953, duties on toilet tissue, paper towels, 
and paper napkins imported by Panama were increased to 
give further protection to domestic producers. The changes 
are as follows: toilet paper, 0.30 (0.025) per gross kilogram; 
paper towels, 30% ad valorem; paper napkins, per gross 
kilogram, 0.20 (0.03) (duties in Balboas (1 Balboa = U.S. 
$1.00) with former duties shown in parentheses). Note: 
United States exports to Panama in 1952 were: toilet tissue, 
$92,265; paper towels, $16,530, and paper napkins, $29,567. 


Mexico 

The Ministry of Economy in Mexico on October 9 placed 
the following articles under import control: pulp for the manu- 
facture of paper; pulp for the manufacture of artificial fibers; 
paper waste and clippings; and paper manufactured from 
sulphite pulp for the manufacture of dynamite cartridges. 
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ARGENTINA 

Argentina has offered to pay sterling for the 30,000 tons o 
cellulose yet to be delivered to her under the 50,000 ton 
agreement made with Sweden earlier this year. Deliverie}} 
had been held up, but are now expected to be resumed, pay) 
ment having been clarified. 


| 


} 


f 
) 


SASKATCHEWAN 

Press dispatches from Regina, Saskatchewan, state that the 
Anglo-Canadian Pulp and Paper Co. is investigating the) 
possibility of building a pulp mill 50 miles northeast o}| 
Prince Albert. This investigation is still in the very early 
stages, but information indicates that initial mill capacity 
would be 100,000 cords of pulpwood a year, and that kraf 
paper would be produced. 


CANADA 
In Canada at the turn of the century there were just over 
50 pulp and paper mills employing 6000 people who producec: 
$8.6 million worth of materials. Today there are 130 mill) 
employing 60,000 people permanently (as many as 390,000) 
are hired during seasonal wood operations) who are paid $400 
million to put out $1.2 billion worth of newsprint, fine paper} 
cardboard, pulp, and other miscellaneous products. | 
The pulp and paper industry is, in effect, the spinal cord of) 
the Canadian economy for the following reasons: (a) this isi] 
the largest single item of export and earner of “dollars” 
(b) the industry pays high wages to a large segment of the 
Canadian population; (c) historically, demand for pulp and} 
paper products follows population changes—and Canada isi 
growing. lf 
This does not imply that the industry is free from troubles 
Taking the industry by its divisions, this report will review 
briefly, some of the facts we feel should be better known ta! 
United States executives. We do have more than just pulj 
and paper in our minds when we suggest that Canadians take: 
more effective steps to tell of the industry’s conditions in the: 
United States (particularly with respect to newsprint). We 
have in mind industries in both countries that do business: 
back and forth across the border. In actual fact, the state @ 
relations between the newsprint producers in Canada and) 
their American customers affects the broad aspect of a vitaliy 
needed, active, and efficiently working United States-Cana 
dian trade. 
I—The Newsprint Group. The companies are: Abitibi, 
Anglo-Canadian, Anglo-Newfoundland, Bowaters-Newfound-1 
land, Consolidated, Donnacona, Donohue, Great Lakes, 
Maclaren, the McCormick (Chicago Tribune, N. Y. Daily} 
News) group—Ontario Paper & Quebee North Shore, Mersey,| 
Pacific Mills, Powell River, and St. Lawrence Corp. These} 
firms are listed in the newsprint section because newsprint 1s 
their major product. It should be pointed out, though, that 
their total volume includes other pulp and paper products, 
and—in many cases—hydro power is sold. 
Broadly speaking these companies are in good financial) 
condition, according to a report issued by Greenshields & 


Co., corporate financiers, Montreal. Coupled with the pro-) 
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gram of expansion recorded since the end of the war (587K 
increased newsprint capacity, costing $600 million in new 
plants, machinery, and equipment), “‘the industry as a whole 
is in an excellent position to take advantage of any favorable 
future trends.” 

Some “favorable future trends” appear to be developing} 
at present. The United States, which takes about 85% of} 
Canada’s newsprint production, has reported increased needs ; 
so far this year of 3% over last year, and the recent Paley} 
Report predicts the American market will need 45% more in} 
1975 than it does now. Yet, the picture is not all favorable.) 

Dating back to the end of the war, plant and wage costs tok 
the industry began to climb at a rather alarming rate, as did} 
the cost of getting wood to the mills. Modern machines,} 
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mechanization of many operations formerly done by hand, and 
ovher cost-cutting procedures were undertaken throughout 
the industry. Good results have been and are being obtained 
in the plants, but it has not been possible to do much about 
wood costs, now the world’s highest (except in the West Coast 
area, where the climate is more stable). Added to this factor 
has been the new strength of the Canadian dollar which re- 
sulted in the loss of the premium on the United States dollar 
(most newsprint company contracts call for payment in 
United States dollars). 

The investment firm of Jones Heward & Co., Montreal, in a 
Tecent report, stated that the 1952 $10 per ton increase on 
‘newsprint delivered at New York was not sufficient to offset 
the above-mentioned cost increases and dollar premium loss. 
The report also points out that companies have had reduced 
income from the sale of surplus pulp. 

__ Net earnings on several newsprint operations are suffering 
from cost problems, and a few operations are close to the break- 
even point. Some relief may show up in the year-end reports 
as a result of the slight gain in strength of the American dollar, 
sthe small reduction in Canadian taxes, and the $10 per ton 
sincrease on newsprint delivered in Canada (7% of total out- 
put), but officials of the industry are concerned. On the 
problem of wood costs, some feel that the world markets will 
turn to inferior grades if the Canadian costs are not held in 
check, and even reduced. It was pointed out that Scandina- 
vian and southern United States mills have lower wood costs 
‘than the Canadian mills, and lately they have been getting a 
larger share of the business even though their grades are 
inferior. 

The Canadians are frequently charged with underproduc- 
ing. It is true that, until this year, the demand exceeded the 
apacity, but when the situation is examined one can’t help 
but see the tremendous increase in capacity, and note that it 
has developed within financial soundness. It is necessary to 
keep in mind that in addition to capital expenditures the com- 
panies have had high maintenance and repair bills. In 1952 
they totaled $70 million for the industry, and since the war 
they have totaled $360 million. Today the gap between sup- 
ply and demand has closed, and capacity is slightly in excess 
of demand. The Greenshields survey reveals that the de- 
mand should remain steady at the present level. 

The matter of pricing can be summed up by noting that as 
ittle as a 5% drop in United States demand can mean the 
difference between breaking even or earning a fair return for 
most companies. For this reason no firms rely exclusively 
m one American customer. 

II—The Fine Paper Group. The companies are: Eddy, 
Provincial, Howard Smith, Rolland, and Westminster. Book, 
magazine, writing, and other specialty papers are produced. 
hese organizations had a disappointing year in 1952 with 
sroduction of 12.7% from the 1951 level. So far this year, 
however, the companies have demonstrated a sharp recovery. 
Sonfronted with many of the same cost problems as the 
newsprint group, the fine paper firms have had to undertake 
2 rge programs for cost reduction. 

The export picture is not so large in this field, and the 
Jnited States is hardly involved at all. Howard Smith ex- 
»orts to the United Kingdom, South Africa, New Zealand, 
Australia, South America, and some other countries, and is the 
argest in the group. Eddy has some export volume. Kol- 
and and the others are primarily domestic operators. As 
uch, they are not happy about recent government trade 
oncessions which—without the consent of the industry— 
spened the Canadian market to United States and other 
oreign fine paper producers in exchange for a trade deal that 
‘oesn’t benefit any part of the pulp and paper industry. 

| With regard to the future, if foreign competition is to 
ecome a permanent factor of greater importance than it 1s at 
resent a more costly marketing program will have to be 
ndertaken. 
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III—The Pulp Group. The companies are: Alaska Pine & 
Cellulose; Bathurst; Brompton; Brown Co.; Fraser; Minas 
Basin; and Dryden, now controlled by Anglo-Canadian 
This group has suffered greatly from high cost factors. Prices 
have been forced to a point where they are not fully competi- 
tive with producers in other countries and some lines have ac- 
tually been reduced this year, such as bleached sulphite by 
$5.00 a ton, and unbleached by $10 a ton, in order to build up 
volume. 


Scandinavian competition is keen. The United States 
met 18% of its needs for pulp through imports from abroad, 
mostly Sweden, last year, and the figure may be higher this 
year. Still, according to Toronto’s Financial Post, ‘“Cana- 
dian producers now account for 30-35% of all pulp moving in 
international trade, against about an 11% slice prewar.” 
The pulp producers have gained measurably by the growth of 
the Canadian domestic market, too. The pulp producers are 
more interested in increased foreign markets, including the 
United States than the fine paper group, and are doing every- 
thing possible to be competitive. However, it will be neces- 
sary for certain nations to easy currency controls, before their 
markets can be opened to the Canadians. 

IV—The Miscellaneous Group. This is the group of com- 
panies that is concerned primarily with the wrapping and 
packaging of articles. Like the other groups, the activity is 
widespread, and has most of the same problems. The unique 
point is that the fluctuation is more sensitive, and thus running 
at capacity is more difficult to insure. The leaders in the 
group are: Barber-Ellis, Canadian Wallpaper, Canadian 
Wirebound Boxes, Corrugated Paper Box, Dominion Con- 
tainers, Hendershot Paper, Hinde and Dauche, and J. C. 
Wilson. 

This special report on Canada’s pulp and paper industry is taken from 


the Canadian Enterprise Gazette of Oct. 1, 1953, published by The Canadian 
Enterprise Co., Cleveland, Ohio. 


FLORIDA 


Florida’s eight pulp and paper mills are currently turning 
out over 4000 tons of pulp daily, 92% of which is made into 
paper and paper products. In 1952, the pulp and paper 
mills in the state made products valued at about $200,000,000. 
Approximately 9000 persons were employed by the mills 
themselves, with a total payroll amounting to $30,000,000. . . . 
In 1952, forested lands throughout the state furnished 1,583,- 
000 cords of the estimated 2,400,000 cords of pulpwood used 
by these mills, the balance coming from Georgia and Alabama. 


Eke 

United Kingdom’s importers of paper and board will be 
allowed to spend £3 million (U. 8. $’s 8,400,000) f.o.b., more 
on purchases from abroad in the first 6 months of 1954 than 
the last half of 1953. Purchases for the first half of next 
year are expected to be £13,000,000 (U.S. $’s 36,000,000). 


EUROPE 


United Nations experts meeting in Rome last month fore- 
cast that Europe would be able to find only 85% of its pulp- 
wood, small-sized roundwood, and pitprop imports she will 
need in 1954. 


SwEDEN-FRANCE 


Swedish-French Trade Protocol covering trade between the 
two countries for October, 1953 to March 31, 1954, amounts to 
$7,722,000, covering newsprint, wallboard, pulp, lumber, and 
paper products. 


FINLAND 
Forest Products Exports 

The gloomy views prevailing since the Spring of 1953 on 
the outlook for Finland’s forest product exports have yielded 
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to a more optimistic attitude as the result of the tendency 
recently manifested in the world market toward stabilization 
of prices and the strengthening of demand. This year’s 
entire production of sawn lumber has already been sold and 
sales of most paper grades have been progressing satisfac- 
torily. While the prices obtained represent a major reduction 
from those of the 1951 boom they are still higher than the 
pre-Korea quotations, and representatives of the export in- 
dustry privately admit that the problem of production costs 
in relation to existing prices has been somewhat exaggerated. 
Only in the case of cellulose has it been clearly established that 
costs exceed prices by a considerable margin. These factors, 
coupled with the gradual improvement taking place in Fin- 
land’s terms of trade, make it unlikely that recourse will be 
had to devaluation to improve the competitive position of the 
export industry. 


Wallboard 


Finland’s wallboard industry has a dual basis. It aims at 
producing a building material easy to use and possessing a 
good insulating ability. Secondly, a forest country like Fin- 
land must attempt to utilize the sawing waste in its entirety 
as a raw material for production and not, for example, burn it 
as fuel. 


Finland has eight wallboard factories. Enso-Gutzeit Oy 
owns The Insulite Co. of Finland in Kymi and Parviaisen 
Tehtaat (Parviainen Mills) at Saiyniitsalo, and Messrs. A. 
Ahlstrom Oy have their fiber board factory at Pihlava. All 
three plants make both porous and hard board; The Insulite 
Co. also manufactures enameled board for wall tiles. Oy 
Savo has a fiberboard mill in Kuopio, the production plants 
of Heinolan Faneritehdas Oy are in Heinola and those of 
O. Y. Wilh. Schauman in Savonlinna. They manufacture 
only hardboard. Sammon Rulla Oy in Kuopio and Hackman 
& Co. at Honkalahti have so far turned out only porous board. 
The total machine capacity of the mills is estimated at ap- 
proximately 165,000 tons and Finland is consequently third 
after the United States and Sweden in world production. 
Production figures for 1950-53 are as follows: 


Jan. 1 to 

1950, 1961, 1962, June 30, 

tons tons tons 19538, tons 

Porous 42,123 63 , 384 49,513 25,980 
Hard 36 , 627 58 , 884 34,821 19,405 
Total 78,750 117,268 84 , 334 45 , 385 


In Finland, in contrast to other countries, wallboard 
production is largely an export industry. Domestic consump- 
tion, however, has increased, as is clear from the following 
table of domestic (prefabricated wooden houses included) 
and export sales in 1950-53. 


~Porous- Hard Total 


Finland, Exports, Finland, Exports, Finland, Exports, 
Year tons tons tons tons tons tons 
1950 23,116 21,697 5,752 27,487 28,868 49,184 
1951 34,366 27,720 9,385 41,152 43,751 68,872 
1952 33,176 17,446 11,732 27,078 44,908 44,524 
1953 
Jan. 1- 


June 30 17,461 8,466 5,103 13,974 22,564 22,440 


The fluctuations in the quantities exported to different 
countries in 1950-53 can be seen from the list of purchasers 
(porous and hard board together) : 

Finland’s wallboard factories, for the most part quite new 
establishments, are planned with a view to export production. 
They aim at the maximum elasticity of production so that 
according to demand in world markets either porous or hard 
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19650, 1961, 1952, 

Country tons tons tons 
England 14,714 14,861 3341 
Holland 6,546 5,726 6706 
Australia 5,874 7,822 1090 
Denmark 4,785 9,426 5277 
Belgium 3. O67 e2,0lles 4540 
Argentina 2,457 7,304 3275 
Uruguay 1,394 366 190 
United States i 173 3,90 2034 
Switzerland 921 162 339 
Western Germany 864 1,483 4829 
Israel 8035) Cn oleeaoe 
France 341 510 =1623 
Union of South Africa 707 sale OOo aamnlenk 
India 984 1,180 270 
Greece 10 303 156 
Venezuela 255 213 Bike 


Other countries 3,389 8,014 5999 


board can be stepped up. Some time ago, for instance, the 
demand for hard board—which competes with plywood in} 
some uses—was lively in international markets. Today the\ 
emphasis is shifting over to porous wallboard. Many coun-} 
tries have not yet been able to deal with their housing short-\ 
age. Porous wallboard will be needed immediately the eco-+ 
nomic situation of various countries permits the effective; 
solution of their reconstruction problem. The good building § 
properties of wallboard, still unknown to many people en-: 
gaged in construction and repair work, will then gain wider} 
recognition. Today consumption is so uneven that while 
Sweden, e.g., consumes about 25, Norway 15, the United | 
States and Canada may be 10 kg. of wallboard per capita, | 
consumption in some European countries is only about 3 kg. | 
per capita. Many countries with large populations, e.g.,. 
India and China, consume far less than this. 


SWEDEN 


Swedish production of chemical pulp during the first) 
semester of 1953 averaged 197,733 metric tons per month as) 
against 207,450 tons monthly in the first half of 1952 and 209,- 
083 in the like period of 1951. This year’s production re- 
mained quite stable between 185,700 and 200,500 tons 
monthly except for a jump to 220,100 tons during the mont: | 
of March. 


Exports of pulp (chemical and mechanical) averaged 153,- 
376 tons per month in the first 6 months of 1953 as compared 
to 124,220 tons and 175,657 tons in the first halves of 1952 and © 
1951 respectively. Shipments dropped seasonally, from 210,-: 
000 tons in January (a postwar high for that month) to 62,000 ( 
tons in February before leveling off in the Spring at about 
190,000 tons. | 


Revenue from the foreign sales of pulp were very far below \ 
the levels of preceding years and directly affected Sweden’s 
entire balance of payments’ situation. Exports of chemical 
(and mechanical) pulp to all countries dropped in f.o.b. value « 
from 978,018,000 crowns (U.S. $’s 195,604,000) in the first | 
half of 1952 to 509,900,000 crowns ($101,980,000) in the second : 
half of that year and to 567,417,000 crowns ($113,484,000) | 
in the first half of 1953. Although official statistics are not 
yet complete the value of sales to the United States of all 
types of pulp rose from 48,918,000 crowns ($9,794,000) in the & 
first half of 1952 to 87,030,000 crowns ($17,408,000) in the first 
half of 1953. When sales to the United States and other | 
dollar countries are included, the increase in dollar revenue} 
proves to be the brightest aspect of Sweden’s favorable turn 
in foreign trade this year. 

Statistics bring out the striking fact that the measure of 
recovery in Sweden’s pulp industry is directly the result of 
the threefold increase in pulp tonnage sold to the United 
States. Among Sweden’s pulp customers the United States} 
has jumped from fourth place in the first half of 1952 to second |! 
place in a like period of 1953, displacing France and West 
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ey aoe parte a volume equivalent to 60% of the 
nited Kingdom. While most of the ton- 
nage consigned to New York remained bleached sulphate all 
the other grades increased over last year’s volume by more 
than 300%. Since only the top qualities are being purchased 
by American buyers and the New York prices remained 
generally below European quotations the reason for this dollar 
export success—without tangible Swedish Government. as- 
sistance—imust be found in the slower European than Ameri- 
van pulp demand and in a fundamentally new realization in 
Sweden that henceforth the American market determines 
vorld demand and prices and in the long run is more stable 
und therefore more remunerative to Scandinavian sellers. 

The price (and demand) for newsprint were the most stable 
n the paper field sliding almost imperceptibly from 658 crowns 
$132) per metric tons in January to 628 ($126) in June. 
[his year’s output was reportedly sold out for the year. 
Che prices for wrapping papers moved downward although 
hey recovered from May to June. Kraft wrapping declined 
rom 963 crowns ($193) to 887 crowns ($177) from January 
io June while sulphite wrapping moved from 1143 crowns 
$299) to 1088 crowns ($218) and other w rapping from 835 
owns ($167) to 786 crowns ($157) per ton during the same 
aterval. Domestic wrapping paper prices were cut 150 
owns ($30) in May but were raised by 70 crowns ($14) (to 
formal) in September. In mid-January the Scandinavian 
japer produces associations decided not to lower their export 
juotations on wrapping papers but these were reduced by 
0 to 12% in mid-June to recognize the sluggish demand and 
aduce larger sales—in this case a successful expedient. 
| In the other principal grades the decline in prices was just 
& pronounced. For instance, the average f. 0. b. export 
vices for coated papers dropped from 1825 crowns ($365) in 
january to 1556 crowns ($311) in June, and that of cellulose 
jadding from 1571 crowns ($316) to 1463 crowns ($293) 
i the same period. But other grades were more stable such 
3 coated papers which actually rose from 1108 crowns ($222) 
» 1125 crowns ($225) parchment, greaseproof and glassine 
which declined from 1372 crowns ($272) to 1255 crowns ($251) 
id coarse tissue from 1321 crowns ($262) to 1207 crowns 
241) from January to June. Even board, the production 
id output of which increased by 6000 and 3000 tons, re- 
vectively, over the first half of 1952 showed a decline in aver- 
xe export price quotations, from 892 crowns ($178) in Jan- 
ry to 830 crowns ($166) in June. 

Paper sales to the United States have improved this year. 
While shipments of newsprint declined from 8634 to 7402 
ns in the first halves of 1952 and 1953, respectively, the ex- 
rts of cardboard rose from 323 to 1105 tons in the same 
priod, and kraft and sulphite wrapping from 265 to 9275 
ns and from 164 to 817 tons in the same period, respectively. 
the end of August cumulative American shipments this 
sar were 10,000 tons newsprint, 10,000 tons kraft wrapping, 
400 tons board, and 1200 sulphite wrapping as against 
,080, 466, 521, and 279 tons respectively, in the first 8 
mths of 1952. The American market is a small but re- 
unerative outlet for Swedish producers who respect and 
lue it now more than ever. 


An important development in the paper industry has been 
e addition this year of about 80,000 metric tons to annual 
pacity. Statens Skogsindustrier AB (government-owned) 
stalled a versatile paper machine of 15,000 to 30,000 tons 
pacity (depending on grade made) at Kalix at the head of 
Bothnian Gulf and has made room for a second machine 
ngside. Korsnis AB installed Sweden’s largest sack 
per machine of 527 centimeter width and 30,000 to 40,000 
as capacity in January and by June had worked out all the 
ugs.’”’ Billeruds AB installed in almost identical machine 
Saffle (north of Goteborg) this Spring and now has the flow 
set running smoothly. All three machines were built by 
ilstads Mekaniska Verkstad and run at a speed of 450 
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Rear view of the converting plant of the American Israel 
Paper Mills 


meters per minute “comparable with the largest in the 
United States,” according to the plant director. 


JAPAN 


Japan’s foreign exchange budget for imports in the October 
1953, to March, 1954 period has been set at $1,658,693,000. 
Dollar exchange for pulp imports has been set at $16,226,000 
as follows: rayon pulp, $12,976,000; paper pulp, $2,010,000, 
and cotton linter pulp at $1,240,000 (Foreign Commerce 
Weekly—11/17/53). 


ISRAEL 


American Israeli Paper Mills, now in operation at Hadera, 
Israel, are expected to produce 12,000 to 14,000 tons per 
year of kraft paper, cement bag paper, newsprint, and writing 
and printing papers. The plant is expected to supply more 
than 50% of Israel’s requirements of these items. 


New ZeauaNpD 
Tasman 


Appointments have been announced by Sandwell and Co., 
consulting engineers of Vancouver, B. C., in connection with 
the Murupara project near Auckland, N. Z.. Resident en- 
gineer for the $40 million design and construction project 
for Tasman Pulp and Paper Co. is E. 8S. Barton of Vancouver. 
Other appointments are: C. U. Rapson, civil engineer, R. D. 
Wilson, electrical engineer, T. J. McKie, field engineer, and 
J. G. Brown, cost control auditor. 

The project is scheduled for completion in July, 1955. Its 
one newsprint machine will have a capacity of 75,000 long 
tons per year, and the mill will also provide 35,000 tons of 
kraft pulp for sale. In addition, 72 million board feet of 
lumber will be produced annually. 

Construction is being carried out by Merritt-Chapman & 
Scott in association with the Raymond Concrete Pile Co., 


The paper machine of the American Israel Paper Mills 
from the wet end 
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New York, and the Fletcher Construction Co., Auckland, 
N. Z. 


N. Z. Forest Products 


New Zealand’s prime minister Holland is scheduled to 
open the Kinleith mills of N. Z. Forest Products, Ltd. on 
Feb. 20, 1954. Cabinet members, members of parliament, 
and government department heads will also be present. The 
pulp and paper mills are expected to be in full production at 
that time and the visitors will be taken on conducted tours of 
all departments. 


PHILIPPINES 


A Canadian chemical engineer, sent by the United Nations 
Technical Assistance Administration, left recently for the 
Philippines to assist the authorities in drawing up a plan for 
a projected expansion of the country’s paper pulp industry. 

Harry Collinge, the expert, said at United Nations Head- 
quarters that the Philippine government has been considering 
the possibility of expanding its present paper and pulp in- 
dustry in view of the growing need for newsprint and other 
paper. The country has at present a cardboard factory on 
the outskirts of Manila, a paper mill in Bais and another in 
Cebu, he said. 

At the government’s request, a survey of the situation, par- 
ticularly with regard to the availability of suitable raw ma- 
terials, was made by a joint FAO/TAA mission. Work now 
has reached a point, Mr. Collinge said, where additional eco- 
nomic and commercial advice on the technical problems of 
paper and pulp manufacture was needed preparatory to the 
submission of broad recommendations. He is being sent to 
provide this advice. 

The expert added that it was hoped that the mission would 
have ready by March-April, 1954, a report on broad recom- 
mendations on the possibility of expanding the present paper 
and pulp industry. 

Mr. Collinge, who is a consulting chemical engineer, has 
been associated with the Canadian paper industry since 1931. 
In 1952 he was in India as a private consultant on paper and 
pulp industry development. He has also served in a sunilar 
capacity in Australia and New Zealand. 

Before leaving for Manila, Mr. Collinge paid a brief visit 
to UN Headquarters to confer with officials of the Technical 
Assistance Administration. He will also visit Rome to con- 
sult with officials of the Food and Agriculture Organization. 


ITALY 


Papermaking has flourished in Italy since ancient times; 
as early as 1254, paper was manufactured in Fabriano and in 
1283, two paper mills there were given to the monks of 
Montefano. Briquet, the famous historian and scholar of 
Geneva, also mentions Fabriano as the birthplace of the 
European paper industry. (F. Weber Co., Philadelphia, 
import one of the world’s few remaining hand-made drawing 
papers from Cartiere Milani in Fabriano—from a mill over 450 
years old.) As early as 1310 Le Marche had some 30 mills. 
From there, skillful papermakers carried the industry to 
Bologna, Colle Val d’Elsa, Venice, Padua, and Turin. Italian 
paper was very well thought of and found a ready market 
in all of civilized Europe. The papermaking process and 
various manufacturing secrets were subsequently carried 
abroad and by 1600 had spread far beyond the Mediterranean 
countries. 

Political objections to the introduction of machinery, 
difficulties due to the scarcity of wood suitable for the manu- 
facture of mechanical pulp, and in general, the political con- 
ditions of the time, did not permit the national papermaking 
industry to reach the level it had attained in other European 
countries until the proclamation of Italian unity in 1870. 
The greatest development took place during the first decade 
of this century; by 1910 the number of continuous paper 
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macbines had risen to 586. Since that time, the development 
of the industry has continued steadily, although somewhat 
more slowly. In 1937, the date of the last industrial census, 
continuous machines in operation totaled 658. Since that 
time there has been no evidence of appreciable change. Iti} 
must be pointed out that a count of machines cannot alone 
vive an accurate idea of the progress that has been realized.||J 
Today, there have been such notable advances in the me-}} 
chanics of papermaking that the introduction of a new ma 
chine, even one of no exceptional capacity, can mean the re 
placement of 2 or 3 good machines of the old type, with a defi- 
nite increase in productive capacity. 

The Italian paper industry is in a position to satisfy amply 
all domestic needs, both in quality and quantity. Every 
type of paper and board is produced, including ordinary,| 
fine and very fine printing papers; machine made and hand}; 
made; Bible papers; special papers for magazines and illus-4 
trated newspapers (produced by a specialized group of mills) ;) 
writing papers, from the coarsest to the finest; ledger, draw-) 
ing, and cigarette papers; typewriter and mimeograph pa 
pers and many photographie and industrial specialties. The} 
production of fine-quality wrapping papers, an export item,}\ 
occupies a number of mills. 


| 


Straw papers are made in groups of factories in Lucchesia,} 
in Tivoli near Rome, around Lake Maggiore, and in Emilia.}) 
Most of these are small plants but a few large ones are} 
equipped for large-scale production of thin and colored straw? 
papers for export. 

Fine and coarse board production includes all the various} 
types in use throughout the world; too numerous to list here. 
Vulcanized, glazed, sand coated, and tarred varieties are pro- 
duced in quantities large enough to permit heavy exports af 
ter domestic needs are met. 

The papermaking industry in Italy involves over 350 firms 
with about 435 plants; about 80% of the production poten 
tial being located in Northern Italy. A recent estimate! 
placed employees (paper, board, pulp) at the 40,000 figure. 
There are many small firms—some of them shirtsleeve family 
enterprises—but Italy’s large industrial concerns are on a pe 
with their counterparts in other countries in terms of technicslh 
equipment, types of products, and productive capacity. The 
recent war did no serious damage to the industry, in fac#,4 
postwar production has already surpassed the figures for the 
highest prewar years. This is a laudable achievement ii 
view of the fact that considerable reconstruction was required. 


EUROPE 

The following report on Western Europe’s pulp and paper industry is by 
P. R. Sandwell, president of Sandwell and Co. Ltd., Vancouver, B. C. 
France 


Here the industry is a paper industry, depending on pul 
imports. Its basic technical problem is a shortage of raw ma4 
terials. The forests in France are small. They are locate f 
mostly in the foothills of the 
Alps and in the Bordeaux dis- 
trict, where plantation forests 


appear. 
Traditionally, France de- 


pends on wood pulp from 
Seandinavia, which she buys 
at world prices. The French 
papermakers now have to rec- 
oncile these prices with (1) 
their foreign exchange diffi- 
culties, and (2) the fact that 
they are still selling on a con- 
trolled market. 

This has led to some atten- 
tion being devoted to the 
manufacture of pulp from 


P. R. Sandwell, Sandwelt 
straw. Here the French in- Pipa Ree 


& Co., Ltd. 
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dustry has made important technical advances in pulp 
manufacture. The use of straw pulp, however, is limited, 
[t is a short-fibered material of little strength, which makes 
it unsuitable for ‘such paper products as bags, which require 
structural strength, and newsprint, which is produced at hich 
speed and requires strength during manufacture. ; 
_The quest for raw materials has spread into the French colo- 
nial possessions. In North Africa, experimentation is being 
carried out with grasses. Research is under way in labora- 
tories in metropolitan France and in field stations in Equato- 
‘ial Africa on the use of tropical and subtropical woods. 
_ However, if the French had access to woods in the temper- 
ite zone, or pulp, they would not be too interested in sub- 
stitute materials, because they are expensive to produce. 
| The French paper itself is not as modern as it might be be- 
vause: (1) many mills are quite old and present economic 
sonditions do not justify replacements, and (2) the relatively 
nodern plants built before World War II were not properly 

aintained during the war, and have not been maintained or 

proved extensively since the war owing to lack of capital. 

A good many French mills are owned by families whose 
nce-adequate resources have been hit by the deflated cur- 


A pulp and paper industry operates in Switzerland on quite 
small scale. The mills are small and diversified, that 1s, a 
ingle mill will produce a wide range of products, from news- 
rint to fine papers. 

Manufactured paper products are for domestic use chiefly. 
Ipwood is partly Swiss-produced and partly imported. 
yvanada has supplied the Swiss industry with some. It is in- 
eresting to note that shortly after the war, the Swiss bought 
me pulpwood from the French who cut it in Germany. 

The Swiss paper industry is having difficulty at this time 
ith the German and Swedish paper industries. They are, 
owever, technically excellent. Their manufacturing meth- 
ds are quite modern. Their paper quality is very high. 
hey are paying a lot of attention to the conservation of heat 
d electrical energy, a feature which is common to most 
yiss industry now. 


ustria 


In the United States zone, there has been a large program 
© rehabilitation of the pulp and paper industry. A con- 
derable amount of equipment has been sent there from the 
nited States under the foreign aid program. 


rmany 


One of the main problems of the rebuilding German pulp 
id paper industry is raw materials. Eastern countries 
ere pulpwood was bought in the past have been lost. 
estern forests have been exploited by French occupation 
rees who used the forests as a means of exacting reparations 
thout regard to future yield. This has made pulpwood hard 
‘get and expensive. 

But in spite of this, German mills have been extensively 
odernized since the war, mostly with machinery of their own 
sign and manufacture, all displaying the usual high quali- 
s of German manufacture. 

As a result of the occupation of the eastern zone by the Rus- 
ns, there has been a surplus of engineers and chemists de- 
loped in western German industry. In the pulp and paper 
ustry, their talents are being used in research into new 
Iping methods and new raw materials. 

As a result of this, the Germans have built up a pool of 
owledge which may well be applied on a licensing basis 
ewhere in the world, particularly in undeveloped countries. 
South America and the Middle East already one finds Ger- 
n influence growing on an important scale. Their strength 
s in their intelligence, rather than in their material re- 
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Finland 


In Finland’s pulp and paper industry, there has been a pro- 
gram of expansion, motivated by a desire to: (1) make up for 
the country’s material losses to Russia, and (2) increase Fin- 
nish income from foreign countries by making more pulp and 
paper and by carrying the manufacturing processes to further 
degrees, that is, selling bleached instead of unbleached pulp, 
and marketing paper where before they marketed pulp. 

In this expansion program, the Finns have been influenced 
by United States ideas. They have built large pulp and paper 
plants. This is the result of extensive United States credits 
which are used to buy United States equipment. 

The Finns also have a native ingenuity for pulp and paper 
manufacture. The effect of this is apparent in the improve- 
ments in processing and plant layout one is able to see. 

The Finns are also paying more attention than most peo- 
ple to the aesthetics of mill design. Most are designed with 
the advice of leading contemporary architects. Efficiency 
and working conditions are thus at a high level. Most mills 
are built in remote places where new towns are required. 
The industry has not left its towns to grow haphazardly, but 
has planned them, most of them involving handsome apart- 
ment buildings. They are not company towns necessarily, 
and in many cases, the housing is financed by housing institu- 
tions and not the pulp and paper industry. 

Difficulties of the industry in Finland have to do with the 
country’s highly inflated currency. This is the result of Fin- 
land having let wages rise too rapidly during the period of 
reparation payments to Russia, and also because of a reluc- 
tance by the Finns to free or devaluate their currency because 
of the effect they feared this would have on foreign loans. 

Finland is essentially a country without capital. The 
Finns, however, are completing mills and embarking on new 
ones even though the economics under current price condi- 
tions are probably all against them. They take the view 
that if they are to exist at all, a modern industry is essential. 

All productive capacity being built is for export purposes, 
but their capital and other costs are so high it is difficult to 
see how they could undercut world prices and stand it for long. 


Sweden 


The Swedish pulp and paper industry went through a pro- 
gram of modernization following the war. This program was 
stimulated by the manner in which capital expenditures in 
Sweden are treated for tax purposes. Depreciation allow- 
ances are flexible—for example, a company with high profits 
could charge a large proportion of depreciation in the year in 
question, leaving little to be charged off later. 

These modernization programs were for the purpose of in- 
creasing efficiency and economy by labor-saving devices, con- 
servation of raw materials, neat and power, etc. There has 
been, however, no appreciable increase in production, be- 
cause production is limited by raw materials and the labor 
supply. 

If modernization of Swedish plants could have resulted in a 
saving of raw material, labor output and production could 
have been pushed up. But there has been no production 
expansion as we have experienced in Canada where our only 
bottleneck has been markets, and where we have had adequate 
labor, raw material, and capital. 

There has been some upgrading in paper manufacture in 
Sweden, but this trend is not as marked as it is in Finland. 

The Swedes’ marketing policy bears examination. We 
speak of the Swedish pulp and paper industry as one. Actu- 
ally there is as much difference in policy among groups within 
the industry as there is between Sweden as a whole and this 
country. Their policy has been to maintain production under 
any circumstances, and to allow prices to rise and fall to the 
extent the market is able to stand it. 

As a result, before 1952 profits were extremely high. They 
were used to offset high depreciation allowances and export 


91 A 


taxes imposed by the Swedish government, presumably to 
build up a fund to support the industry in bad times. 

In times, like 1952, pulp prices were allowed to go down and 
down, and presumably could have dropped to the point where 
the loss was equal to the loss mills would have suffered if closed 
altogether. This has meant a loss of much of the liquid as- 
sets of Swedish mills in the past 18 months, so that today, 
some of them are hard up for cash. A rise in commodity 
prices, however, would mean a quick build-up of reserves 
again. 

In Sweden, as in Finland, it is not common for mills to 
control their own material by outright ownership. They de- 
pend on outright purchase from private owners. Here, too, 
there are important developments. Traditionally the low 
cost of Swedish pulpwood was attributable to the low cost of 
transporting it on rivers. Residents of regions through which 
the rivers passed would assist in log drives at nominal fees. 

Since the war, however, this has become unionized, partic- 
ularly in Finland, and river transportation costs have in- 
creased. In some cases, it has become cheaper to truck pulp- 
wood than drive it down streams. 


Great Britain 


The industry is divided into two parts: (1) newsprint 
manufacture and (2) the rest. 

The British newsprint industry is quite modern. It de- 
veloped during the thirties when it was economical to buy 
pulp and pulpwood from Scandinavia at very low prices and 
convert it into newsprint in the vicinity of London. 

The industry was very hard hit during the war, and as re- 
cently as 1948 was operating at only 20% capacity. Since 
then, production has been increased, and the tendency has 
been to manufacture other products besides newsprint in 
mills originally designed for newsprint. 

An interesting anomaly of the industry is that newsprint is 
being manufactured in Britain and shipped to Australia, 
while Britain is buying Scandinavian newsprint. The reason 
for this is that Australia has a tariff against Scandinavian 
newsprint. 

The rest of the British paper industry consists of old, small 
mills, very much like France. They are plagued by the raw 
materials problem, there being no forests in the country of 
any importance. There is, thus, an ever-present interest in 
the use of agricultural waste and other wood substitutes. 

Also, as in France, there is production of some very high- 
grade specialty papers. 


Waste TREATMENT 
Legislation 


The following item is from the August News Letter of the 
New England Interstate Water Pollution Control Commis- 
sion: 

“Of far-reaching potential significance as a possible model 
for similar action in other states was the recent legislative en- 
actment in Wisconsin of a bill to give industries special tax 
concessions for money spent on facilities for the control of 
water and air pollution. 

“The Wisconsin Act (Chapter 183 of the Laws of 1953) ex- 
empts waste treatment facilities from local property taxes for 
five years and allows industries for State Income Tax pur- 
poses to amortize investments in such works over a 5-year 
period instead of 20 years. These tax concessions will be 
allowed for pollution control facilities installed as a result of 
any orders or recommendations of duly authorized state or 
local agencies. Earnings from by-products developed 
through the use of the abatement equipment would be applied 
as an offset. 

“A further example of legislative action to aid industry in 
providing treatment works was the enactment by the West 
Virginia Legislature of Chapter 145 of the Acts of 1953, which 
invests industries with the right to take land for treatment 
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plants by eminent domain. This right is contingent upon anjj 
application to the State Water Commission, and the entry b 
the Commission of an order finding that the use of the land is : 
necessary in connection with the control of pollution and di+} 
recting the applicant to use the land for such purpose within g 


reasonable time after the acquisition.” 


Purification in Small Streams 


Continued observation of a number of small streams and} 
drainage ditches where the flowage consists primarily of kraft/) 
or news and chip board mill wastes during the Summer months} 
indicates that extremely high rates of purification occur. 
Where little or no dilution is present, seven miles of flowage at 
low velocity reduced the oxygen demand of combined kraft 
mill waste 50%. Five miles of flowage served to reduce the 
demand of news and chip mill waste over 75%. 


Acetic Acid 


Two processes were developed and evaluated for producingy 
acetic acid from neutral sulphite semichemical pulping liquors 
by the Council’s Virginia Polytechnic Institute project of the) 
National Council for Stream Improvement, under the direc- 
tion of Frank J. Vilbrandt. Removal of this acid from the} 
liquor would greatly reduce its B.O.D. value. While both! 
processes were found capable of producing acceptable acid ati 
relatively low cost, it is doubtful if they could compete with! 
the acetic acid from the methanol process by which the bulkil 
of this product is now made. This is particularly the casey 
when the small size of semichemical pulping installations is} 
considered. The results of this research, together with als 
market evaluation, will be the subject of a technical bulletin! 
now in preparation. 


Publications 


The following bulletins are available from the National} 
Council for Stream Improvement, Inc., 271 Madison Ave.,,, 
New York, N. Y.: No. 42, Interim Report; No. 43, Interi 
Report; No. 56, Federal Legislative Report—83rd Congress, 
first session (HR 5431-2 and 5623); Nos. 57 and 58, States 
Legislative Report—1953 sessions; No. 59, Federal Legisls 
tive Report—83rd Congress, first session (HR 6789); No. 61, 
Soil Stabilization of Sulphite Waste Liquor Storage Lagoons; 
No. 62, Treatment of Calcium-Organie Sludges Obtained 
from Lime Treatment of Kraft Pulp Mill Effluents—Part I;f 
No. 63, Design and Operating Criteria for Primary Treatmenti 
of Deinking Waste. 


Strawboard Waste 

During the past year the National Council for Stream Im+ 
provement’s strawboard waste project, under the direction ©: : 
D. E. Bloodgood at Purdue University, has concentrated 1 si 
effort toward finding an economical and compact means fo 
disposing of primary sludge produced on simple settling of the 
waste. Anaerobic digestion is believed to be the most prom-j 
ising means for converting this slimy and odorous residue to a 
compact and inoffensive humus which could be disposed of as 
a soil conditioner. 


SPENT LIQuOR UTILIZATION 


Research grants to the University of Wisconsin and the} 
University of Minnesota totaling $4500 for studies bearing on! 
utilization of spent sulphite liquor were announced recently} 
by the Sulphite Pulp Manufacturers’ Research League. ; 

Two grants to the Departments of Poultry Husbandry at} 
the University of Wisconsin and the University of Minnesotas 
provide fellowships to investigate those values of torula yeast 
which remain unknown in the feeding of poultry. Torulal 
yeast is manufactured from the sugars in spent sulphite liquo: I 
by a subsidiary of Rhinelander Paper Co., and a larger torula 
yeast plant is now being constructed by Charmin Paper Mille! 
at Green Bay. 


Vol. 37, No.1 January 1954 TAPPI 


A third grant goes to the Engineering Experiment Station 
t Madison for studies on road construction and maintenance 
vith sulphite roadbinder. The particular objective is to 
tudy the use of this material in the prevention of Spring 
reakup in blacktop and unpaved roads. Sulphite liquor OF 
oadbinder is now provided to highway and street authorities, 
t the bare cost of hauling, by nine Wisconsin sulphite mills as 
means of reducing pollution. 


“HILCO 


Thilmany Pulp & Paper Co., Kaukauna, Wis., has carried 
ut an extensive smoke-abatement program in recent years 
hat has resulted in a reduction in stack discharge ‘from 
0,000 to 5,000 Ib. per day while production of pulp has in- 
reased from 120 to 230 tons per day. 

In 1942, Thilmany engaged the New York engineering firm 
f Babcock and Wilcox for the purpose of designing and instal- 
ng a smoke-abatement system. Later, a small model unit 
ras made, employing the venturi tube principle, in which a 
quid is sprayed into the hot flue gases as they pass through 
ne constricted throat of a tube, absorbing the chemical par- 
‘cles. The cost of this small model was some $3000, and 
rhen it proved feasible, installation of a full-scale unit was 
sade in No. 6 boiler in 1949, at a cost of approximately 
45,000. In the No. 6 boiler system, water was used as the 
srubbing agent, and enabled the scrubber to drastically re- 
uce the amount of chemical dust carried up and out of the 
back. 

Incidentally, Thilmany scored first in the installation of 
ne venturi scrubber, for it was the first and only one of its 
ind in the world. It has proved so successful that the ven- 
uri system is being adopted by other paper mills, and has re- 
sived wide attention throughout the steel industry as well. 

In 1952, with pulp production increased from 148 tons per 

ry in 1949, to 151 tons in 1950, to 165 tons per day in 1951, 
hd finally to 200 tons per day in 1952, it was necessary to in- 
fall new boiler equipment in order to meet the increased de- 
and for steam. And along with the new boiler, a new ven- 
‘ri system was needed. 

‘Thilmany engineers, working with the Babcock and Wilcox 
9., found that black liquor, a product of the digesters, 
uuld be used as a scrubbing agent, increasing the efficiency 
? the scrubbing operation. In addition, the evaporation of 
te black liquor had the further advantages of furnishing fuel 
y the boiler at considerable savings, and supplying a valuable 
furce from which chemicals might be reclaimed. 


m the air, the aluminum-jacketed conveyor belt is 

ble evidence of Weyerhaeuser’s integrated forest- 

oducts plants on the banks of the Snohomish River. 

he new kraft mill is in the foreground; sawmill C is 

st to the right of the kraft stack; sawmill B is back of 
the bridge, around the water tower 
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Chips from Weyerhaeuser’s two adjacent lumber-division 

sawmills are conveyed to this ‘nerve center” near the chip 

storage silos. Other chips arrive at the kraft mill by rail 
from two other company sawmills 


The cost of this project has been high, since it involved the 
abandonment of No. 6 boiler (including the original venturi 
scrubber), which is valued at $186,000. The new heat recov- 
ery boiler installation and venturi scrubber have cost Thil- 
many $1,175,000. 

In addition to the venturi scrubber unit, Thilmany has 
taken other drastic, effective measures toward the alleviation 
of the smoke problem. For instance, Multiclone units have 
been installed on all coal burning boilers and the lime kilns at 
the Lower Mill. Multiclones serve to remove cinders and fly 
ash from these stacks. Cost of these Multiclone installations 
alone was $16,000. 

One of the main sources of smoke and dust used to be the 
coal burning cranes employed in the wood yard for the han- 
dling of pulp logs. These have been replaced with diesel cranes 
at a cost of $125,000. 


K-C 


John R. Kimberly has been appointed president of Kim- 
berly-Clark Corp., Neenah, Wis. Cola G. Parker, previously 
K-C president, is now chairman of the board. W. R. Kellett 
was appointed executive vice-president, F. S. Seaborne was 
made vice-president of manufacturing, and W. H. Swanson 
is now vice-president in charge of research and development. 


First sheets of pulp came out of the machine in early Sep- 
tember. This scene was typical of the new Weyerhauser 
plant’s ‘‘shake-down”’ period 
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Gerald Alcorn, Weyerhaeuser’s pulp-division supervising 

engineer, designed and supervised construction of the 

company’s new kraft mill. He stands here at the plant’s 
water-treating facilities 


NATIONAL CONTAINER 


Ernest E. Brown has been appointed general manager of 
the multiwall and specialty bag plants of National Container 
Corp. 

National has recently acquired the assets of Allied Paper 
Bag Corp., Kansas City, Mo. The corporation operates an- 
other multiwall bag plant, a paper mill, 19 corrugated box 
shops, and fine pulp, board, and paper mills, with a new 500- 
ton-per-day mill now in the final stage of construction at Val- 
dosta, Ga. 


Hupson 


Hudson Pulp & Paper Co. has leased two floors of the new 
Simon Bros. office building at 477 Madison Ave., New York, 
N. Y. The executive offices of the company will be at this 
address early in 1954. 


West VIRGINIA 


Coordination of the activities of West Virginia Pulp and 
Paper Co. and its new subsidiary, Hinde and Dauch Paper 
Co., began recently when the following H & D directors were 
added to the Westvaco board: Sidney Frohman, chairman of 
the board of H & D, Charles E. Frohman, president of H & D, 
and George R. Birkelund, president of Baker, Fentress & Co., 
of Chicago. 


WEYERHAEUSER 


The new kraft mill of the Weyerhaeuser Timber Co. at 
Everett, Wash., is producing 250 tons of bleached kraft pulp 
entirely from chips made from leftover edgings and trimmings 
resulting from the company’s sawmill operations. A com- 
plete description of the mill, pictures of which appear in this 
issue, may be found in the November issue of T’appi on pages 
114A and 115A. 
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ponerse oes aentenncenntsttinr > 


Directing Weyerhaeuser’s Everett pulp division mills ti 
Branch Manager, Russell J. LeRoux (right), who is scan 
ning the new kraft mill’s organization chart with kraf 

Superintendent, Jerry Willins 


Brown Corp. 


J. M. Jopp has been appointed assistant to the presiden| 
in charge of engineering of the Brown Corp., La Tuque, Que. 


MacMiILuan 


The MacMillan & Bloedel Forestry division is using heli 
copters for seeding and protection of its Ash River and Coppe 
Canyon timberlands. Poisoned wheat that has been dyea 
green so that useful wild life cannot see it is spread over tv 
ground to reduce the mouse population. Tests have showt 
that 35 mice to the acre will eat up to 12,000 seeds per dey 
Douglas-fir seed trees are left at suitable intervals to seed ev 
over areas wherever possible, and helicopters are used & 
spread seed over areas too far from seed trees to receive nati 
ural seeding. 


Union Baa 


Union Bag & Paper Corp.’s Pulp and Paper division se§ 
two production records in October. On October 31 the di i 
sion turned out a world’s record 24-hr. production of 2055 
tons of kraft paper and paperboard. Average productior 
for the month was also a record at 1801 tons per day. J.B 
Lientz, division manager and member of the TAPPI execu 
tive committee, pointed out that maximum efficiency an¢ 
excellent interdepartmental coordination were required té 
make the 175 carloads of pulpwood into finished products each 
day. T. T. Dunn, vice-president and resident managers 
congratulated J. Piette, pulp mill superintendent, C. E. Jack} 
son, paper machine superintendent, and G. E. Jackson, woud 
yard superintendent for the outstanding production. 


Manpo 


Minnesota and Ontario Paper Co. has added a 20 by 72-ft 
3-story building to its control laboratory at International 
Falls, Minn. The new addition is part of Mando’s extensiv' 
program of modernization and improvement of its facilitie 
that has now gone over the $40 million mark. 


GouLD 


The new bleach plant of the Gould Paper Co., Lyons Fall 
N. Y., is scheduled for operation shortly. Gould’s presen 
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leachery is used for peroxide bleaching of groundwood-sul- 
hite mixtures. The new plant will use calcium hypochlorite 
) bleach sulphite only. 


PRATHMORE 


C. M. Bryan, chairman of the board of the Strathmore 
aper Co., West Springfield, Mass., has announced that 
rathmore has purchased the Keith Paper Co. of Turners 
alls, Mass. It was also announced that Strathmore intends 
) maintain Keith as a separate organization at this time, 
ther than merging it in as an operation division of the 
rathmore mills. By its acquisition of the Keith Paper Co., 
rathmore has complemented its present equipment with 
achines capable of producing papers of the types made by 
rathmore. ; 
Aside from changes in the top executive level occasioned 
the change in ownership, Strathmore is not contemplating 
4y major changes in the operating personnel at Keith. 
he new officers are: F. Nelson Bridgham, president: C. M. 
an, vice-president; Paul A. Wilks, treasurer and clerk; 
enneth A. Sheridan, assistant treasurer and mill manager; 
mes H. Sweet, sales manager. The new directors are: 
Nelson Bridgham, C. M. Bryan, Harry E. Riggs, Laurence 
. Shattuck, and Paul A. Wilks. 

At the time of the acquisition, the officers of the Keith 
aper Co. were: Aaron Krock, president; James H. Sweet, 
e-president and general manager; William Roberts, treas- 
er; Herbert Gold, assistant treasurer; and William Tucker 
rk. 

The chief executives of Strathmore are: C. M. Bryan, 
airman of the board; F. Nelson Bridgham, president; 
rry E. Riggs, vice-president in charge of sales; Arthur E. 
attuck, vice-president; and Paul A. Wilks, treasurer. 
her members of the Executive Committee are: L. W. Shat- 
ck, general superintendent, and Henry D. Johnston, assist- 
t to the president. 

t was stated that Strathmore is planning to make changes 
the Keith mill and operating methods in order to bring 
em into harmony with Strathmore operations. Equipment 
Keith consists of four fourdrinier paper machines. Products 
2 listed as rag content bond, ledger, papeterie, writing, index, 
ion skin, text, technical specialties, tracing, chart, and 
wing papers. Strathmore has one fourdrinier and two 
ecial machines at its West Springfield mills and three four- 
nier machines at its Woronoco mills. Strathmore products 
lude text, cover, bond, writing, vellum, bristol, blue print, 
ist, and specialty papers. 


> 


ppointment of T. T. Edwards as manager of the Whip- 
ay plant of the Container division of International Paper 
., Was announced recently by W. 8. Snyder, general man- 
or. 

Ar. Edwards joined the Container Division in 1945 and 
served in various capacities 
at the Chicago and Springhill 
plants before being appointed 
assistant manager of the 
Whippany plant in 1948. He 
is assuming duties formerly 
handled by R. D. Maffitt who 
resigned on Dee. 1, 1953. 

At a meeting of the board 
of directors of International 
Paper Co. recently John F. 
Howden was elected a vice- 
president of the company, it 
was announced by John H. 
Hinman, president. He will 
handle special administrative 
problems that are developing 


nF. Howden, Inter- : 
with greater frequency along 


» national Paper Co. 
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with the growth of the company. Mr. Howden has been 
employed by the company for the past 21 years devoting 
his time largely to legal problems. 


CROSSErT 


_ As a further step in utilization, the Crossett Lumber Co., 
Crossett, Ark., is installing a $400,000 system for debarking 
and handling its sawlogs before they enter the mill. The 
new installation will make the resulting clean slabs and other 
by-products of sawing available for chipping to help supply 
the nearby pulp plant of Crossett Paper Mills Co. Easier 
sorting and storing by species is part of the plan. The barker 
is of a mechanical type. 


PCF 


Penobscot Chemical Fibre Co., 211 Congress St., Boston 10, 
Mass., has recently finished and put into operation its new 
Zaremba black liquor evaporator. This is a falling-film 
type, six-body, quintuple effect evaporator with capacity 
for handling liquor from 150 tons of pulp. It takes the place 
of four evaporators which have been in operation at the 
company’s Great Works, Maine mills for many years. Ed- 
ward W. Keith is superintendent of Penobscot’s soda pulp 
division, 


RIEGEL 


C. W. Hoffman has been appointed assistant manager of 
converted glassine sales of the Riegel Paper Corp., 260 Madi- 
son Ave., New York, N. Y. 


Brown Co. 


Onco, one of the specialty products of Brown Co., Berlin, 
N. H., is a rubber-impregnated sheet which is laminated for 
use in the shoe industry for innersoles and sock liners, as well 
as in the novelty field for pocketbooks, handbags, luggage 
reinforcements, hat brims, wallets, belts, etc. 


Sr. Recs 


Extensive new laboratory facilities have recently been 
completed at the St. Regis Paper Co.’s Kraft Center at Pensa- 
cola, Fla. The 60 by 70-ft. wing in the center’s new four- 
story administration building provides laboratory and office 
space for carrying out the St. Regis multiwall bag research 
and development program. This is conducted in conjunc- 
tion with the St. Regis central technical laboratory in Deferiet, 
NY 

The Kraft Center’s laboratory is equipped primarily for 
evaluation and developmental work on multiwall bags and 
the conversion materials used in their manufacture, including 
paper. Many features have been especially designed for the 
laboratory which contains a broad variety of testing equip- 
ment. The new laboratory is made up of a conversion ma- 
terial laboratory, a chemical laboratory, a high humidity room 
and a bag testing laboratory. A special room contains the 
mechanical equipment which serves the laboratory facilities. 

Conversion materials for all the St. Regis plants in the 
United States, Canada, and Puerto Rico are tested in the 
conversion inaterials testing laboratory to protect the plants 
against possible use of defective materials. Samples from 
each shipment are subjected to plant trials and tested by the 
laboratory before the shipment is approved for use in produc- 
tion. A file and graphic analysis are maintained of the paper 
tests made by each of the St. Regis kraft paper mills. In 
addition, this department tests outturn samples from all 
shipments of paper purchased by St. Regis from other com- 
panies. The department facilities are available to assist St. 
Regis’ foreign licenses in their multiwall bag research and 
development. 

The conversion material testing laboratory is conditioned 
to 73°F. and 50% R.H. (relative humidity). However, it 
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may be operated over a wide range of temperatures and 
humidities for special studies. This insulated laboratory is 
housed in a 16 by 30-ft. room with tile walls. Work surface 
consists of 60 ft. of benches and tables with St. Regis Panelyte 
tops and curbing. 

Paper testing equipment in this room includes basis weight, 
caliper, mullen, tear, tensile, stretch, porosity, smoothness, 
scuff, stiffness, and folding endurance testers. A new A. van 
der Korput dynamic tensile tester has recently been added to 
this equipment. Also available is equipment for testing 
thread, filter cord, rope, and miscellaneous conversion ma- 
terials and films. Access to other specialized testing facili- 
ties is available through the Kraft Center’s paper mill labora- 
tory and the Central Technical laboratory in Deferiet. 

Chemical laboratory equipment includes ovens, an ana- 
lytical balance, scales, pH meter, refractometer, blenders, 
viscosimeter, TAPPI M.V.P. (moisture vapor penetration) 
cups, and Wink-type paper moisture content cups. The tem- 
perature of the 10 by 30-ft. room is maintained at 73 °F. and 
the humidity at 45-55%. Work space includes 34 ft. of 
benches, a desk, and a 20-ft-section of storage and dispensing 
cabinets. 

The high humidity room, which is maintained at 90% R.H. 
and 100°F., is designed to accelerate the evaluation of 
variously constructed bags, films, closures, seams, adhesives, 
valves, and sleeves as moisture or grease barriers. North 
and south walls of the 12 by 20-ft. room are lined with alumi- 
num racks with tracks. These can accommodate 80 alumi- 
num four-wheel 18 by 40-in. carts. Each cart will take one 
full size bag or a number of test pouches. 

The high humidity room and bag test laboratory are espe- 
cially constructed to permit testing under severe atmospheric 
conditions. Floor composition consists of the following layers: 
5 in. cement, asphalt barrier, 2 in. insulation material, asphalt 
barrier, aluminum foil, 5 in. cement. Walls and:ceilings are 
covered by three separate layers of sheet aluminum with 
3/,-in. space between the layers. All joints in each layer are 
sealed by lead tape and the first layer is integral with the 
aluminum foil in the floor. The fourth exposed wall is of 16 
gage satin finish aluminum sheeting sealed by aluminum strip- 
ping with gasket-type seal. 

Simultaneous testing of two different sets of bags and ma- 
terials, one in each end of the 18 by 60-ft. room, is possible 
in the bag test laboratory. A suction grill to the air condi- 
tioning equipment is located in each end of the room to pre- 
vent intermixing of the materials. An 18 by 30-ft. grill- 
type mezzanine floor which extends over the east end of the 
room provides storage space and ready access to much of the 
mechanical equipment and the dust collector. The mezza- 
nine floor is served by a !/s-ton monorail hoist and, if neces- 
sary, also by a '/,-ton monorail hoist which normally serves 
the packers in the west end of the room. 

Located along the north wall in the east end of the room is 
the following St. Regis equipment: elevator, tilt table, and 
end drop testers as well as a St. Regis 107-F'C one tube com- 
mercial packer for cement and similar materials. A screw 
conveyor in this end of the room receives the material from 
bags broken during testing, moves it to a bucket elevator 
after which it is passed through a slotted screen and returned 
to the hopper above the packer. 

The screw conveyor with the covering grill is closed at floor 
level by a number of sections of removable steel plates. 
Any one of these plates may be removed when material is to 
be dumped from the broken bags. A dust collector with 
suction at the packer and also at the boot of the screw con- 
veyor controls the dust problem. 

In the west end of the room are the following pieces of St. 
Regis equipment: a portable cement repacker, 100-LS screw 
packer for flour, sugar, fertilizer, and similar materials, a flat 
drop tester, and an end drop tester. Sewing machines for 
sewn open mouth bags—one for small sugar pockets and the 
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other for large bags—and a wax dipping bath complete thy 
permanent equipment. A St. Regis 100-LF gravity-typ} 
packer for calcium chloride and corrosive chemicals is bei 
secured. 

The main door of the bag test laboratory is of the stainles} 
steel refrigerator type with a small double glass inspectio} 
window and is approached through a vestibule. Doubly 
refrigerator type doors also provide access to this room fro 
outdoors for bringing in equipment and supplies. 

Controls for the air conditioning units for both the baig 
test and high humidity rooms are grouped in the center of thy 
south wall of the bag test laboratory. Power panels fe 
equipment and lighting circuits are also provided at thiy 
central location. A 6-in. cement curb at the junction of th 
floor and the aluminum walls of the bag test laboratory pre 
vides a location for electrical outlets since all power condui 
is buried in the floor. Provision is also made in the curbiny 
at the south wall for the accommodation of special equipmenyy 

Air conditioning equipment for the laboratory is locate 
in a mechanical equipment room which has 1400 sq. ft. af 
floor space on two levels. The three air conditioned labore 
tories have resistance-actuated electronic indicating and re 
cording pneumatic controls which have full proportioninis 
and reset features. i] 

The conversion material test laboratory is served by a 7*/:4 
ton sealed unit with auxiliary reheat and rehumidificatioy 
coils. Air for the high humidity room is treated by a humid 
fication and heating unit located in a room directly above it 
This service room is conditioned to 95°F. to provide heate 
air and prevent rusting and corrosion of the conditionin{y 
unit. Conditioned air is admitted to the high humidit}) 
room through six louvers spaced around the walls of the roo 
near the floor level and under the aluminum racks. Exhausi 
air leaves the room through two ducts in the ceiling. A¥ 
condensation, particularly on the floor, has been eliminates 
by this reverse flow method. 

The bag test laboratory is provided with a very flexible ai 
conditioning system which permits maintaining condition 
from 15 to 90% R.H. and 40 to 100°F. The poorer perforsx 
ance of bags at low humidities and temperatures is a seat 
sonal problem in the bag industry. This room was designe+ 
to permit the study of bag performance under those condi: 
tions. The conditioning system contains the following equip 
ment: a continuous curtain oil bath air cleaner to prevent du 
from the room and chemicals in the air from getting onto thi 
conditioning equipment, a drier, a 50-ton compressor with . 
16-bank direct expansion cooling, coil, reheat coil, rehumidi 
fication element, and 6000-c.f.m. fan. The control panel © 
the bag test laboratory has pneumatic switches which contra 
all of the elements of the system. These switches permit an} 
proportion of the air to be by-passed around the drier o 
around the direct expansion cooling coil by separate contro 

The 150-lb. steam pressure required by the drier is reduce 
to 10 p.s.i. by a steam reduction valve. Steam reductio 
stations are located at the various conditioning units to ré 
duce the 10 p.s.i. steam to the proper pressure for the pat 
ticular conditions being maintained in the laboratories 
Ponds of water on the roofs of the laboratory building reduci 
the load on the air conditioning units and conserve water 
An evaporative cooling tower on the roof of the main buildin 
permits reuse of the cooling water for the air conditionin 
units. 


St. Regis research facilities are designed to provide max 
mum service to the company’s customers. The Technica 
Departments of the St. Regis Printing, Publication ant) 
Converting Paper Div., Multiwall Bag and Kraft Paper Divay 


were consolidated in 1951 under K. A. Arnold. 
Offices of the Central Technical Department are located i 
Deferiet, N. Y. The St. Regis Kraft Center’s laboratory 
directed by Robert P. Anderson. 
St. Regis has announced the appointment of Arch Carswe 
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the newly created position of vice-president in charge of 
les of all products of the company. Mr. Carswell has been 
ce-president in charge of sales of the Multiwall Packaging 
iv. 


Edward G. Murray, vice-president in charges of sales of 
e Printing, Publication and Converting Paper Div.; Regi- 
id L. Vayo, vice-president in charges of sales of the Kraft 
iv.; and C. Russell Mahaney, vice-president and general 
anager of the Panelyte Div., will work with Mr. Carswell 
coordinating sales of all of the company’s products and will 
mtinue to direct sales in their respective divisions. 

Mr. Carswell, who joined St. Regis in 1928, was named a 
ce-president in 1949 and was elected to the board of direc- 
rs in October, 1952. 


AIR 

Norman F. Greenway, vice-president in charge of folding 
tton operations at Robert Gair Co., Inc., New York, an- 
yunced the appointment effective November 1 of John H. 


ttinger, Sr., as assistant manager of Gair’s Thames River, 
mn., division. 


th Anniversary 


The Tonawanda Boxboards Div. of Robert Gair Co., Inc., 
ns the city of Tonawanda in celebrating 50th anniversaries. 
e city and concern were ‘‘wed’’ in 1903—the same year 
mawanda became a city—and have enjoyed a half-century 
progress since then. 


n 1903, Tonawanda Board and Paper Co., was completed 
the spot where the Niagara River, Barge Canal, and Tona- 
mda Creek met. The first sheet of paperboard was rolled 
before the year was out this paper mill—the first all- 
etric one—was turning out the impressive quantity of 60 
s a day. 

The mill had its ups and downs until the Robert Gair Co. 
chased it in 1926 and began operating it as the Tonawanda 
boards Div, Since then, the mill has provided continuous 
ployment for local residents. It operated even through- 
the depression when many other industrial plants were 
to shut down completely or run on reduced schedules. 


hen Gair took over the mill, it needed a complete overhaul. 
pany records show the modernization included ‘‘rebuild- 
the wet ends of the machines, adding some driers to the 
2 machine, installing new pumps for pumping stock, and 
uilding the beaters.” 


oday, 320 employees work on three shifts to produce 230 
s of paperboards every 24 hours. The entire output, sold 
ely to independent boxmakers, is made into folding and 
ap cartons of every size, shape, and description. For their 
*k, the Tonawanda employeesare paid more than $1,000,000 
r—most of which flows into local channels. 


air records show that 70% of the personnel has been with 
company more than 5 years; 34% of the group has 15 
nore years of service, 14% 25 years or more. 


b security has always been an important reason for lik- 
to work at Tonawanda Boxboards. But it’s not the only 
on; the various employee benefits also rate high marks. 
example, the company provides several types of insurance: 
accident, and sickness, hospitalization, and surgical. 
s insurance program does more than just take care of the 
pected bills, however. Last year, under this plan, 20 
ntial employees were born at that division at an average 
; to their parents of only $44 each. 


addition, the company provides a well-equipped first 
room; arranges for the operation of a Safety Committee; 
»s one, two, or three-week vacations depending on length 
ervice; sponsors a wide variety of social and athletic 
vities; and under a suggestion system, gives cash awards 
workable improvement ideas. 
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GLATFELTER 


P. H. Glatfelter, president of the P. H. Glatfelter Co., of 
Spring Grove, Pa., is one of five men to receive an American 
Forestry Association conservation award for 1953. In pre- 
senting the award, Robert N. Hoskins, chairman of the AFA 
award committee, referred to Mr. Glatfelter’s conservation 
accomplishments as: “Perhaps the East’s most distinguished 
example of what true enlightened industrial leadership can 
accomplish in making the community a better place in which 
to live. This man’s contributions have gone far beyond the 
borders of his own state as he has practiced the sound Ameri- 
can philosophy of self-help and good neighborliness.”’ 


The Pennsylvania paper manufacturer’s citation pointed to 
his great vision and leadership in establishing a company 
forestry department and taking the message that “timber is a. 
crop” to “countless farmers and woodland owners.” Mr.. 
Glatfelter’s pioneering work in the use of oak for wood pulp: 
was also mentioned in the citation. The P. H. Glatfelter Co.. 
operates certified Tree Farms in Pennsylvania, Maryland, and’ 
Virginia. Mr. Glatfelter is treasurer of American Forest 
Products Industries, the national coordinator of the Tree 
Farm program. He is a former head of the Pennsylvania 
Forestry Assn. 


Others who received conservations awards this year inclu- 
ded: Sherman Adams, assistant to President Eisenhower and 
former governor of New Hampshire; George L. Drake, of 
Shelton, Wash., president of the Society of American Foresters 
and a Penn State alumnus; Thomas V. Downing, assistant 
state supervisor of agricultural education for Virginia; and 
Ernest H. Linford, Salt Lake City editorial writer. 


President Eisenhower opened the Fourth American Forest 
Congress at which awards were made. 


RHINELANDER 


Major expansion of research on pulp, paper, and sulphite 
liquor products got under way recently when Rhinelander 
Paper Co. Rhinelander, Wis., moved into a new laboratory 
building with complete scientific equipment and an increased 
staff. The company leased the structure, a former Soo Line 
passenger station adjacent to its mill, and has extensively re- 
modeled and equipped it to permit a more active, well- 
rounded program of research and development activities. 

New products and product improvement in the company’s 
pulp and paper lines and in lacquer coatings and wax laminants 
are a principal field being researched. Also under study are 
the further potentialities of desugared lignosulphonate solids 
which are produced by Lake States Yeast Corp., a Rhine- 
lander subsidiary. Lake States grows torula yeast on the 
sugars in spent sulphite liquor obtained from the parent com- 
pany’s pulping operations, and evaporates the desugared ma- 
terial for sale under the trade name “Toranil.”” The new 
laboratory has more than 3000 sq.-ft. of floor space. Besides 
conventional industrial laboratory equipment, it has a pilot 
plant area with equipment for making and testing pulp and 
paper and converted paper products. 


Powsuu River 
Water 


In the manufacture of wood pulp and newsprint, water is a 
raw material almost as important as the wood itself. Water 
is used for hydraulic power, for the hydraulic barking of wood, 
for pulp washing, for making steam, and as a fluid for convey- 
ing the wood pulp through the various processes to the pulp 
drying machine and the paper machines. 

Powell Lake is the source of a large supply of clean, fresh 
water for the various mill processes. We use about 195 tons 
of water or 47,000 U. S. gallons for each ton of newsprint 
produced. In processing alone, the water used daily amounts 
to 51.8 million U. 8. gallons. This is nearly two thirds of the 
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82.3 million gallons used by all the industries and residents 
of the Greater Vancouver area, with a population of 600,000. 

However, largest percentage of water goes into hydraulic 
power. Powell Lake supplies the equivalent of almost 2 
billion U. 8. gallons per day, to produce about 50,000 hp. 
The Lois Lake system supplies another 560 million UR 
gallons per day to produce about 35,000 hp. of hydro- 
electric power at Stillwater. This power is transmitted over 
a 13-mile long transmission line to Powell River. 


The total amount of water consumed for all purposes ag- 
eregates 3850 cu. ft. per second, equivalent to 2! /, billion U.S. 
gallons daily. This would be sufficient to supply more than 
two communities the size of greater New York which uses 
just over a billion gallons per day. 

Powell Lake, the largest source of water power in the area, 
is 30 miles long, 45 square miles in area, and has a watershed 
or drainage area of 580 square miles. The mountains in the 
far reaches rise to over 6500 ft. above sea level, some of them 
climbing steeply from the edge of the lake. The lake itself 
is 185 ft. above sea level when full, and has a measured depth 
at one point near its mouth of 1200 ft. The trout fishing is 
excellent, and cut-throat trout up to 12 lb. have been caught. 

The second source of water, the Lois Lake system, is less 
spectacular than Powell Lake, but is an interesting and 
beautiful Pacific Coast chain of lakes. Total water area is 
11.5 square miles when full and the watershed is 184 square 
miles. The mountains are not as high as in the Powell Lake 
area, but fishing is equally good, especially in some of the 
more remote, less accessible smaller lakes in the watershed. 

The original water source, the rain and snowfall, as every- 
where, is always an interesting topic of conversation and is 
no less so in the Powell River district. Powell River itself 
is “usually” comparatively warm and sunny with an annual 
average precipitation of only 35.3 in., which is just a small 
amount more than the average of 30 in. for Victoria, B. C. 
However, fortunately for the water supply, the precipitation 
increases rapidly in all directions from Powell River inland. 
At the head of Powell Lake it is well over 100 in. annually 
while at Scanlon Dam on Lois Lake is it 56 in. annually. It 
is estimated that about 90% of the rain and snowfall reaches 
the lakes to make up the run-off and furnish our water storage. 
This is in fortunate contrast to some parts of the world where 
the loss from evaporation amounts to more than 50%. 

Without water the great dailies of New York, London, and 
and Paris would not be able to bring the world’s news to your 
doorstep. Without water, the great pulp and paper industry 
of Canada, which produces one half of the world’s newsprint 
could not function. 


Hydraulic Barking 


Among outstanding innovations in the pulp and paper 
industry in recent years has been the application of the hy- 
draulic process to the barking of wood. So fast is the tempo 
of modern industry, that even old-time employees of Powell 
River Co. are already speaking reminiscently of the “old drum 
barkers.” Yet it is only 7 years ago since the first hydraulic 
barking equipment was installed in the plant. The drum 
barkers had been in steady operation for 34 years. 

Powell River Co. pioneered hydraulic barking in the Cana- 
dian pulp and paper industry, with the installation of a 
Weyerhaeuser-type hydraulic barker in December, 1946. 
This was basically similar to the original barker installed by 
Weyerhaeuser in 1942, but contained several features specially 
designed by Powell River engineers. In this type, the log is 
revolved and water ejected through °/s-in. nozzles at pressure 
of 1200 Ib. to the square inch. This barker has operated 
continuously since that date—and has resulted in substantial 
saving of wood over the old drum type. 

With the speedup of paper machines in the last two years, 
additional barking capacity was necessary. In 1952, a ring- 
type barker was added which can handle small as well as 
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large logs—and replaces the small log barking equipme\y, 
installed in 1947. This equipment permits the use of col 
siderable quantities of salvage wood from logged-over are 
Salvaged logs are usually towed to paper mills in bundly 
weighing up to 40 tons and measuring about 7 ft. in diameti 
by 60 ft. long. They contain logs varying from 6 to 26 ) 
in diameter. ij 

The bundles are lifted out of the water by an overhead crajy 
onto the log deck and from there are fed onto a roll casé 
After being cut into lengths by a swing saw they are coly 
veyed into the barker. The ring barker operates different} 
than does the Weyerhaeuser barker. The log is pass 
through a rapidly rotating ring which has two or more jets 
water aimed at its center. This ring barker has both ho 
zontal and vertical movement to adjust its location to sui 
various sizes and shapes of logs. Logs up to 44 in. in diat 
eter can be passed through the ring. 

The change from the former drum barker has greatly in 
proved efficiency, has provided safer working conditions and 
equally important—has worked in with our over-all wo 
conservation program. An approximate saving of 15% 
log usage has been effected by the new equipment. In ade 
tion, it has accelerated the utilization of salvage wood fro 
logged-over areas, again assisting in the preservation of ting 
ber reserves and forging another link in the chain of perpetly 
wood supply. 


CHARMIN 


Charmin Paper Mills, Green Bay, Wis., launched its biggeti 
promotion in history recently with a new slant on the mulg 
ple-unit packages which it pioneered, according to Don Fai 
bairn, advertising manager. 

Charmin is placing three of its famous four-roll packs t 
gether in a “3-month supply’’ package it found appealing 
consumers in recent market tests. The ‘‘cheaper by 1! 
dozen” suggestion is the basis of full color rotogravure adys 
tising in 14 key metropolitan markets. 

Construction of the world’s largest torula, yeast plant f 
well under way, according to M. J. Auchter, Charmin’s vie 
president in charge of manufacturing. Foundations and sx 
structure for the new 1!/, million dollar building are expecté 
to be completed during the winter when work on the sup 
structure will begin. The new Charmin plant is said to» 
the first large-scale production facility for torula yeas 
When completed in 1954 the new plant is expected to produ: 
about 10 million pounds of the yeast annually. 


FALys 


More than twice as much spent sulphite liquor from i 
pulp mill is being used this year for roadbinder as in 194 
Falls Paper and Power Co., Oconto Falls, Wis. announe 
recently. The 1953 total has exceeded 4,200,000 gallo 
hauled for roadbinder, as compared with 1,700,000 gallo 
last year. Forrest W. Brainerd, mill manager, has assured tl 
State Committee on Water Pollution that next year this p y 
gram will haul at least 6,000,000 gallons. During the fit 
warm weather months of 1953 when oxygen conditions in t 
Oconto River may be critical for fish life, the mill kept 20 
of its sulphite solids out of the stream by this method am 
next year will boost this to 30%. 


In search of a new and effective approach to stream i 
provement, Falls is using its huge pile of discarded bark f 
treating spent sulphite liquor. The company has accumy 
lated behind its mill two acres of useless bark piled 20 to 30 
deep. Industry biologists decided that this bark pile migy 
prove useful in fermenting the oxygen-consuming wood sugal! 
which are the troublesome ingredient in spent sulphite liqual 
and thus get rid of them before the liquor reaches the strea i 

Using tank trucks normally employed in the compan 
roadbinder operations, mill technical men for some mont! 
have been pouring spent liquor on the bark pile. Only 
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ently appreciable amounts of the fluid have begun to appear 
athe soil beneath the pile. Tests are now being run on soil 
amples to check penetration, direction of flow, and to as- 
ertain what has happened to the spent liquor while making 
is slow trip through the bark pile. 

If the test works out as hoped, it will mark a successful 
onclusion to an experiment on which Wisconsin sulphite mills 
pent hundreds of thousands of research dollars and may pro- 
ide a method of treating dilute liquor and wash water at 
easonable expense. A dozen years ago the Sulphite Pulp 
Janufacturers’ Research League, working closely with the 
tate Committee on Water Pollution, built at Appleton a 
lot plant for testing on sulphite liquor the trickling filter 
dek pile technique that is widely used in treating sanitary 
astes. The Appleton tests proved that the method would do 
ae job, but only at a construction and operating cost that 
ould put out of business any mill that might try to use it. 
the whole thing was abandoned as impractical. 
Expectation of industry technical men is that beneficial 
cteria deep down in the bark pile and in the soil beneath it 
ay eat the sugar out of the liquer. Desugared liquor can- 
t cause any significant stream pollution, according to state 
ad industry scientists. 


ONSOLIDATED 


Clean-up of sulphite pollution in the Fox River came one 
ep closer today as the Interlake Mill of Consolidated Water 
ower & Paper Co. finished up a job that is expected to bring 
e mill’s $600,000 experimental evaporator plant back to 
rmal operating efficiency. 

“The plant was turned on last March and was the first full- 
ze installation in Wisconsin for evaporating and burning 
nt suiphite liquor,”’ said G. K. Dickerman, Consolidated’s 
echnical director. “Like any new-type process, this experi- 
ntal plant has faced us with a series of unforseen operat- 
problems, so that we have been able to operate the evap- 
ator plant at an average of only 28.6% of capacity in its 
st half year after start-up,’ Dickerman concluded. ‘This 
ans it is reducing our pollution of the Fox River a little 
ore than one quarter as much as we planned it to do. 
ventually we expect to get that entire experimental installa- 
n working asaunit. Until we do, we cannot know for sure 
at its results will prove good enough to carry their own 
ight.”’ 


MERMILL 


At the meeting of the Pennsylvania Section of the National 
uncil for Stream Improvement held at Hershey Pa., on 
t. 23, 1953, representatives of Hammermill Paper Co. re- 
rted that, working with the Salvo Chemical Corp. and its 
ent company, The Sterling Drug Co., a method of apply- 
the wet. combustion principle of the so-called Zimmerman 
ess to semichemical waste liquor was developed. Fol- 
ing extensive laboratory and small scale pilot plant inves- 
ations it was decided to build a commercial scale pilot 
nt at Erie. The experimental installation, costing more 
an one half million dollars, is now being built by the Dravo 
wp. of Pittsburgh. The plant is expected to be ready for 
al about Jan. 1, 1954. If successful, the method may have 
omise for the treatment of other wastes. 


'C. Statistics Course 


uring the Spring quarter of 1954 (March 24 to June 4) the 
titute of Statistics of the University of North Carolina will 
ynsor a special program of course work, lectures, and semi- 
rs on statistics for research engineers, physicists, and 
amists. The primary objective of this program is to pro- 
e an opportunity for industrial research workers to acquire 
vorking knowledge of modern statistical concepts and tech- 
ues. Emphasis will be on the efficient design of experi- 
mts and the analysis of data therefrom. Informal semi- 
*s on statistical problems submitted by the participating 
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students will be held. Guest lectures will include W. J. 
Youden and M. G. Kendall. Regular college credit will 
be granted for course work satisfactorily completed. For 
further information write to the Institute of Statistics, North 
Carolina State College, Box 5457, Raleigh, N. C. 


LOWELL 


President Martin J. Lydon has announced the appoint- 
ment of two new staff members in the Paper Engineering 
Dept. at the Lowell Technological Institute. 


Norwood H. Keeney has been named as assistant professor 
and he will have charge of the paper converting courses. He 
is a graduate of Trinity College where he received his Bachelor 
of Science Degree in Chemistry. Mr. Keeney also accom- 
plished additional study at the University of New Hampshire 
and received his Master of Science degree in Chemical Engi- 
neering (Pulp and Paper) from the University of Maine in 1950. 
For the past 3 years Professor Keeney has been engaged as a 
paper chemist and Development engineer with the Fram 
Corp., Providence, R. I. He is an associate member of the 
Technical Association of the Pulp and Paper Industry. 


Horace N. Lee has been named as an instructor and he will 
have charge of the courses in paper technology, paper micros- 
copy, and testing. Mr. Lee is a graduate of the University 
of Maine and received his M.A. Degree from Harvard Uni- 
versity. He is the author of numerous papers on wood and 
paper technology. He is an active member of the Technical 
Association of the Pulp and Paper Industry and at one time 
served as chairman of the Microscopy Committee. 


CoRROSION SHORT COURSE 


Program plans for the 1954 annual short course in corro- 
sion held by the National Association of Corrosion Engineers 
are well under way, according to M. F. Adams, N.A.C.E. 
program chairman and associate chemist, Division of Indus- 
trial Research, Washington State College. The 5-day course 
to be held on the campus of Washington State College at 
Pullman, Feb. 1-5, 1954, will present a brief but intensive 
review of the fundamental aspects of corrosion followed by 
panel discussion and a lectures on the applications of corrosion 
control in industry. The Division of Industrial Services of 
the Washington State Institute of Technology is the college 
sponsor of the course. 


The program includes five general topics—fundamentals, 
practical aspects, corrosion mitigation, materials of construc- 
tion, and environment. Following are representative pres- 
entations to be made under each topic: 


Fundamentals: ‘Physicochemical and Metallurgical Factors,’’ 
H. H. Uhlig, Professor of Metallurgy, Massachusetts Insti- 
tute of Technology , 

Practical Aspects: ‘Corrosion Testing and Evaluation,” F. L. 
LaQue, Chief, Corrosion Engineering Section, International 
Nickel Co. 

Corrosion Mitigation: ‘Cathodic Protection and Inhibitors,”’ 
G. H. Rohrback, Consulting Corrosion Engineer 

The Environment: ‘Process Industry,’’ Aaron Wachter, 
Chief, Corrosion Research, Shell Development. Co. 


For further information address requests to Professor E. B. 
Parker, Director, Division of Industrial Services, State College 
of Washington, Pullman, Wash. 


Basic Mareriats SHOW 


The second Basic Materials Exposition, the product de- 
velopment show which had its premiere in New York last 
June, will be held at the International Amphitheatre, Chicago, 
May 17-20, it was announced by Clapp & Poliak, Inc., New 
York, founders and producers. 

Attendance among top management executives, project 
engineers, product designers, materials engineers, production 
experts, research men, and sales- and marketing executives 
at the first show exceeded advance estimates by a large 
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measure. As a result, the second exposition will be con- 
siderably larger and broader in scope. 


Exhibition space will be more than doubled and the number 
of participating companies will be increased by about 50%. 
Seventy companies contracted for display space prior to the 
announcement of the second show. 

Exhibits are limited to companies producing the basic ma- 
terials which go into the making of other products. Manu- 
facturers of end products and equipment producers may 
attend only as visitors. 


Tau Orn 


Production approaching 1000 tons a day of crude tall oil 
within the next few years was predicted by A. Scharwachter, 
president of the Tall Oil Association and vice-president of 
Arizona Chemical Co., at the semiannual meeting of the Tall 
Oil Association, at the Cloister, Sea Island, Ga. 


Present production of tall oil, an oil obtained from the 
pine wood used in making kraft paper, is approximately 200,- 
000 tons yearly. Although tall oil is relatively new among 
industrial oils, its domestic production and uses have in- 
creased steadily since the introduction of the product in 
1930, he said. Commercial acceptance and use of tall oil, 
like that of so many industrial oils, has been achieved grad- 
ually. 

Mr. Scharwachter pointed out to the Association members, 
‘who represent the manufacturers and sellers of tall oil, that 
demands for tall oil rosin exceed the supply. In addition, 
said Mr. Scharwachter, this increasingly available industrial 
oil has terrific further potentials in the manufacture of such 
products as linoleum, paints, soaps, cleansers, adhesives, as- 
phalt emulsions, core oils, fungicides, varnishes, textile oils, 
and many others. Mr. Scharwachter also predicted that 
tall oil, which is a natural mixture of rosin acids related to 
abietic acid and of fatty acids related to linoleic and oleic 
acids would prompt many new chemical uses within the next 5 
years. 

L. J. Doyle, vice-president of Union Bag & Paper Corp., and 
a former president of the Association, called upon the tall oil 
industry to devote more research toward the development of 
end uses. He emphasized the fact that the kraft paper in- 
dustry, the father of the tall oil industry, is healthy because 
of the time, money, and effort it had put into such research 
work. Tall oil is such a low-cost readily available raw ma- 
terial, said Mr. Doyle, that it is attractive to potential users. 
He said it should be the tall oil industry’s purpose to teach all 
industry how to use this versatile source of organic acids. 


AMERICAN ForEST CONGRESS 


- President Eisenhower and two members of his cabinet, 
Secretaries Benson and McKay, spoke before the opening 
session of the Fourth American Forest Congress held in 
Washington, Oct. 29-31, 1953. 

Speaking extemporaneously, President Eisenhower said the 
purpose of the Government is ‘‘to understand, if possible, the 
problems of every special group in this country, but never to 
use the resources of this country to favor any group at the 
expense of the others. 

“T cannot tell you how much satisfaction it gives to me,” 
the President continued, ‘‘to know that intelligent Americans 
are meeting together whose interests are as broad as this land, 
whose vision must be projected forward not merely until 
tomorrow, or possibly an election, but for a century. 

“What is going to be the character of this country?” the 
President asked. “Is it going to favor the individual as it 
favored us? Is it going to give him an opportunity? Is it 
going to have the resources to give him that opportunity? 

“Or are we going to degenerate into some kind of controlled 
economy, some kind of regimentation of all the heritage—of 
all the phases of our heritage that we have received—all 
the God-given resources and privileges we enjoy?” 
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Answering his own questions, the President continued 
“T believe that every true American wants to pass on, with} 
out any stricture, the right to his own determination of whal}, 
he is fitted for, of how he shall worship, of what he shall ear 
of how he can save, and what he can do with his savings. . . ./ 

Secretary of Agriculture Benson stressed the point th 
forestry is inseparable from agriculture as he outlined hil) 
department’s policies in regard to timber resources. “T hop} 
we no longer have any citizens who look upon conservatio}) 
and preservation as synonymous terms,” Secretary Benso}/ 
declared as he reaffirmed the administration’s interest in | 
strong program of resource development built on conservatioy 
through use. 

“As forest managers, we must not become so imbued wit 
all resources that we fail to make the land yield up to its ful 
potential of the resource for which it is best fitted,” Secretary, 
Benson declared. 

Commenting on the Department of Agriculture’s review o/ 
national forest boundaries, Secretary Benson said: “I wan 
to make it abundantly clear, however, that although som) 
adjustments will occur, the basic structure of the nationa 
forests will be maintained. Any adjustments in area or it 
policy with respect to these lands will be based on what i) 
shown to be in the best permanent public interest as the rev 
sult of thorough economie studies of each situation. | 

Summing up the forestry policies and plans for industry) 
James L. Madden, president of Hollingsworth & Whitney Co! 
of Boston, declared: ‘“‘The wood processors and forest owner 
are alive to their responsibility to see to it that the Nation’ 
tree growing potential is harnessed. They are not planning, 
to divide up shortages, they intend to grow their future.” 

Sherman Adams, assistant to President Eisenhower, was 
the Forest Congress banquet speaker. Pointing out thaj 
“conservation must be observed in bad times as well as in 
good,’’ Mr. Adams said, ‘‘one of the significant accomplish!) 
ments of recent years has been the substantial increase li 
industrial forestry.” 

Discussions at the Congress were based on the proposed pla 
for American Forestry which was developed at a conferense 
of leaders of American forestry held at Higgins Lake, Micl:.. 
in June of this year. Between 50 and 60 persons formalty 
presented their views at subject-matter sessions in fores’ 
management, multiple use, forestry research and educatica: 
and landownership. 


Forest Fire INSURANCE 


The growing of timber as a private enterprise is being handi‘} 
capped by the general unavailability of forest fire insurance? 
according to H. B. Shepard, forest economist of the Federar 
Reserve Bank of Boston, who addressed the annual meeting’ 
of The American Society of Mechanical Engineers at the 
Statler Hotel, New York, on Dec. 4, 1953. 

He said the extent to which fire insurance is being placed ©: 
forest properties in the United States is ‘‘negligible’”’ because 0. 
the reluctance of companies to handle this type of insurance 

“Tt is not possible to detect any strong indication that the 
established fire insurance organizations intend to promote 
forest fire insurance as anything more than what they calb 
an ‘accommodation’ line,” he continued. ‘The evidence 
points to the prospect that, if forest fire insurance is to become 
a going business in any real sense, it will be because the fores : 
owners organize their own insurance carrier, or carriers.” 

He pointed out that for 40 years, owner-operated mutual: 
companies have functioned with conspicuous success I 
Norway, Sweden, and Finland, and stated that it would be 
feasible to offer forest fire insurance coverage at premiun 
rates comparable to those which the public is accustomed td 
paying for insurance on other types of property. 


ACCIDENT RatTES 


In 1952 the paper industry duplicated its 1951 performance 
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of reducing the frequency rate 8%. For all industries com- 
bined in 1952, the frequency rate was down 7%; however 
the severity rate of the pulp and paper industry increased 1% 
in 1952 while the corresponding rate for all industries com- 
bined was decreasing 9%. This failure of the severity rate 
to decline in proportion to the frequency rate indicates in- 
ereased seriousness of the typical injury case. 


: Changes, Changes, 

1952 rates 1951-52, % 1935-39-52, % 

Freq. Sev. Freq. Sev. Freq. Sev. 

PULP AND ParErR 10.06 0.98 — 8 + 1-—40 —42 

All industries 8.40 0.88 — 7 —9 -36 —43 

Rubber 5.96 0.42 +i +17 -—25 —42 

Chemical 5.10 0.55 — 7 -—35 —44 —55 

Automobile 3.62 0.85 —-19 —24 -—65 —57 

Wood products 16.27 0.90 —17 —13 oO —14 
Lumber 35.48 3. 


36 18, —26. =—35° .—23 


Although the industry’s severity rate increased only slightly 
ates of other industries decreased and the rank of this in- 
ustry slipped from twenty-first among the 40 major indus- 
try groups in 1951 to twenty-seventh in 1952. The rank of 
he industry’s frequency rate improved from twenty-fourth 
twenty-third. 

The severity rates for temporary total cases and permanent 
oartial cases decreased 15 and 6%, respectively. A 17% 
crease in fatality rate outweighed these changes and re- 
ulted in a net increase of 1% in the industry’s severity rate. 


Accident Rates by Type of Injury 


All Death and Perm. Temporary 
total 


injuries perm, total partial 
950-52 frequency rate 10.87 0.07 0.74 10.06 
950-52 severity rate 1.00 0.42 0.34 0.24 
952 frequency rate 10.06 0.07 0.70 9.29 
1952 severity rate 0.98 0.42 0.34 0.22 


951-52 changes 


Frequency — §% +17% -—12% — 7% 

Severity +1% 417% —-6% —-15% 
935-39-1952 changes 

Frequency —40% —50% —-7% —-4% 

Severity —42% —50% —-—37% —29% 


“Since fatalities are not numerous, the 17% increase in 
fatality rate had little effect on the frequency rate, which de- 
reased 8%. This decrease was determined by decreases of 
2% in the frequency of permanent partial cases and 7% in 
he frequency of temporary total cases. 

Although the 1950-52 rates follow the expected pattern of 
yarying inversely with plant size, the 1952 severity rates 
varied directly with plant size. In the percentage changes 
rom the previous year, this shows itself in a moderate 16% 

verity rate decrease for middle-sized plants, a 75% decrease 
or small plants, and a 12% increase for large plants. All 
ize groups showed frequency rate decreases. 


Accident Rates by Size of Plant 


Large Middle-sized Small 
| 1950-52 frequency rate 8.97 14.38 18.92 
1950-52 severity rate 0.95 0.95 1.61 
| 1952 frequency rate 8.53 13.35 16.23 
1952 severity rate 1.01 0.91 0.70 

| 1951-1952 changes 
Frequency — 8% —13% —11% 
Severity +12% —16% —75% 


MPLOYMENT OF ENGINEERING GRADUATES 


A survey of 143 companies employing engineering graduates 
sonducted during the September meeting of the Midwest 
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College Placement Association, yielded the following informa- 
tion: 

Regarding demand, the group was asked to compare their 
requirements for 1954 with those in 1953 in terms of ‘‘the 
same, more, or less.” 52% said they wanted the same 
number, 30% said they wanted more, and 24% said they 
wanted fewer. <A year ago figures on this same question were 
56% wanted the same, 339% wanted more, and 10% wanted 
less. These figures apply to technical graduates including 
engineers. 


Regarding beginning salaries, the following question was 
asked: ‘‘As nearly as you can estimate what will your 1954 
gross salary offering be for men without previous business 
or industrial experience?” Nine per cent specified a figure 
between $301 and $325; 36% specified a figure between $326 
and $350; and 44% placed a figure between $351 and $375. 
A year ago, the same question produced the following results: 
42% placed a figure between $301 and $325; 43% placed a 
figure between $326 and $350; and 6% placed a figure between 
$351 and $375. Seventy-seven of these companies reported 
they were offering the same salary in 1954 as in 1958, and 62 
companies reported they would offer a higher salary. It is 
interesting, perhaps, to note that not one intends to offer a 
lower salary. 

The company representatives were also asked to report on 
the percentage of the number of men hired in 1953 compared 
to the number sought. Three companies reported that they 
hired between 0 and 25% of what they sought. Twenty- 
four company representatives reported they hired between 
26 and 50% of what they sought, 24 hired between 61 and 75% 
of what they sought, and 64 hired between 76 and 100% of 
what they sought. 


SixtH Botton AWARD 


Not the least interesting feature of the Bolton Award 
Contests is the geographical distribution of the prize winners. 
The judges have no way of knowing names or addresses of 
contestants as each entry bears only a code number, and 
impartial decisions are positively assured. Since the begin- 
ning of these contests in 1945, 22 different States of the Union 
and two Canadian Provinces have been represented among 
the 72 winners. The Sixth Bolton Award is no exception in 
this respect. 

Maine and Ohio each have two winners and the following 
each have one; Georgia, Massachusetts, Michigan, North 
Carolina, New Jersey, Texas, Washington, Wisconsin, and 
Quebec. 

The official subject for the Sixth Bolton Award was ‘“The 
Obligations of a Company to Its Employees.’’ A more im- 
portant topic alike to management and labor could hardly be 
imagined, and it has been handled in a constructive manner by 
all 13 contestants. This book is one which no one interested 
in industrial relations can afford to miss, be he employer 
or employee, for it reflects the points of view of executives 
and workers alike and with singular general unanimity so far 
as fundamental relationships are concerned. Without pre- 
meditation these 13 essays constitute a strong argument for 
the American way of conducting industry. 

It is significant that a paper machine foreman, a chemist, 
and a training director, in the order named were the winners 
of the coveted “National Contest.’’ The occupations of the 
winners of the ten Divisional prizes were equally varied, and 
every one is worth reading. 

Copies of “The Bolton Award, 1953,’ may be obtained 
from John W. Bolton and Sons, Inc., Lawrence, Mass. 


PATENTS 


The National Association of Manufacturers, 14 W. 49th 
St., New York, N. Y., has issued a booklet titled “Patents... 
Progress. ..and Prosperity” explaining how the patent system 
operates in a modern, competitive economy. 


1OLA 


BUREAU OF STANDARDS 


The U. 8. Dept. of Commerce has published a report on the 
present functions and operations of the National Bureau of 
Standards, with their evaluation in relation to present national 
needs and recommendations for the improvement and 
strengthening of the Bureau. 


Forest GENETICS 


The Forest Genetics Research Foundation, American Trust 
Building, Berkeley 4, Calif., a nonprofit corporation, is or- 
ganized to advance research in forest genetics and related 
sciences as a basis for the improvement of forest trees. Tim- 
ber economy in this country is approaching a major crossroad. 
From the virgin forests many are turning to timber as a crop. 
Already extensive man-made forests are being planted. This 
timber-cropping economy invites the use of superior types of 
forest trees. Disease and insect resistant trees should be used 
in all reforestation. Faster growing varieties are needed. 
Where can they be obtained? 

Genetics, applied by scientific breeders, has created the 
hybrid corn which now produces 84% of the nation’s crop, 
and similar improvements have been made in grains, fruits, 
vegetables, and forage plants. What has been done with 
field crops can be done with trees. Superior new types can 
be found or created. This has already been accomplished 
with pines, poplars, and birches. 

Wood is used for many purposes, requiring forest trees of 
different kinds adapted to various conditions. To create 
better types of trees for these different uses and regions much 
basic research will be required. ‘This calls for many trained 
scientists working on long-term projects for which adequate 
funds are not yet available. 

This Foundation is nation-wide. It operates as an inter- 
mediary between the research that is needed and the individ- 
uals and organizations who wish to devote some of their 
resources to this important undertaking. The tasks of the 
Foundation are done by a small office and traveling staff. 
It maintains no experiment stations or laboratories. 

A brochure, describing the work of the Foundation in more 
detail, will be sent on request. 


Forest Propucts INDUSTRIES 


Leonard G. Carpenter of Minneapolis, Minn., has been 
elected president of American Forest Products Industries, 
Inc. Mr. Carpenter is president of McCloud Lumber Co., 
with lumber manufacturing operations in McCloud, Calif. 

Three other presidents of wood-using companies were elec- 
ted to the board of trustees of the information and educa- 
tional organization of pulp and paper, lumber, and wood- 
processing industry. The new trustees are John H. Hinman, 
president of International Paper Co., New York City; Charles 
M. Hines, president, Edward Hines Lumber Co., Chicago; 
and Ernest L. Kurth, president, Angelina County Lumber Co., 
Keltys, Tex. Officers re-elected were William B. Greeley, 
Port Gamble, Wash., chairman; Walter J. Damtoft, Cham- 
pion Paper and Fibre Co., Canton, N. C., and William Swin- 
dells, Willamette Valley Lumber Co., Portland, Ore., vice- 
president; P. H. Glatfelter, P. H. Glatfelter Co., Spring 
Grove, Pa., treasurer; and Charles A. Gillett, Washington, 
D. C., secretary and managing director. 


OnTARIO TREE FARM 


Certification of Ontario’s first tree farm, the 75,000-acre 
tract of cut-over limits privately owned by The Ontario Paper 
Co. on Manitoulin Island, took place at Gore Bay on Sep- 
tember 16, in a ceremony in which Hon. Welland 8S. Gemmell, 
Minister of Lands and Forests for Ontario, presented the 
much prized certificate to Arthur A. Schmon, president of the 
company. The event was the culmination of 5 years of hard 
work on the part of the company in growing trees on fire- 
swept Manitoulin Island, and marked the company’s leading 
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position in the growing movement for the conservation of the 
country’s forest resources. 

Present at the ceremony were representatives of the Ontario) 
Government, the Canadian Forestry Association, and faculty), 
of forestry of the University of Toronto, various pulp and) 
paper companies, and students from the Gore Bay public andj 
high schools. 


INCREASED WaTER YIELD 


Findings of 12 years of research by the U. 8. Forest Service 
indicate that periodic harvesting and thinning of young trees} 
can produce a permanent increase of 25% in water yield from), 
a watershed. The experiment carried on at Fort Collins,) 
Colo., revealed that as much as 30% more water could be\ 
produced from an area when the mature trees were cut in f 
dense virgin stands of lodgepole and Engelmann spruce. » 
These thinnings open up spaces into which Winter snows can| 
pack in greater depth, and hence increase the useful Summer | 
runoff of water. 
Lakn States TREE PLANTING 

A recent survey conducted by the chairman of the American |i 
Pulpwood Association’s Lake States Technical Committee | 
shows that pulp mills in Michigan, Minnesota, and Wisconsin | 
will plant 5,000,000 trees a year during the next 10 years on | 
50,300 acres of their own lands. The survey, covering 34 { 
mills, showed 11 of them now extend regular woodland | 
management aid to small owners in their areas, and last year 
distributed 914,000 trees to their woodland-owning neighbors 
at no charge. 

A-C | 

The Allis-Chalmers Manufacturing Co., Milwaukee, Wis., | 
has assumed operation of the Buda Co., Harvey, Ill. A-C 
president, W. A. Roberts, announced that this addition will ! 
be operated as the Buda Co., a division of Allis-Chalmers, . 
and will be headed by Ralph K. Mangan, president and 
general manager. Mr. Mangan has been president of the 
Buda Co. since 1950. The company manufactures diese! — 
and gasoline engines and railroad supplies. 


Du Pont 


Penn R. Lindsay, who has been in sales, research, and pro- ~ 
duction work for E. I. du Pont de Nemours Co. Electrochemi- - 
cals Dept. since 1936, has been named to the new position of © 
assistant manager of the department’s district sales office in 
Cincinnati, Ohio. 

Du Pont neoprene latex is being used to treat kraft paper ~ 
for disposable work caps. Treated also for flame resistance, 
the paper caps give greater protection than cloth caps, last as 
long, and cost much less. 


WESTINGHOUSE 


Westinghouse Electric Corp., Box 2099, Pittsburgh 30, 
Pa., has published a booklet (B-6090) describing the integral- 
type Motocylinder for material handling applications, in- 
cluding turning, releasing, raising, or lowering materials in 
repetitive cycles. 

Also published by Westinghouse is a wall chart showing the 
comparison between old and new NEMA standard dimensions 
for a.c. motors from 1 to 30 hp. 


PARSONS AND WHITTEMORE 


Parsons and Whittemore, Inc., 250 Park Ave., New York, 
N. Y., has introduced the P & W Midget Fourdrinier Paper 
Machine, which is claimed to produce paper with only a 9-in. 
trim but of a quality comparable to a full-size fourdrinier 
paper machine. Sale price is said to be about one-fifth that 
of 36-in. trim machines. Requiring 2.5-kw power consump- 
tion and one operator only, the machine will produce up to 35 
lb. of paper per day at speeds up to 8 f.p.m. Its over-all 
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The P & W midget fourdrinier paper machine 


dimensions are 10 ft. 6 in. long, 2 ft. 8 in. wide, and 4 ft. 6 in. 
high. 


Diamond POWER SPECIALTY 


The Electronics Div. of Diamond Power Specialty Corp., 
Lancaster, Ohio, has moved into its new electronics laboratory 
which is to be used for the continuing development and con- 
struction of the Diamond ‘‘Utiliscope” (wired television) and 
for the development of other electronic instruments and 
controls. 


New electronics laboratory of the Diamond Power Spedialty 
Corp., Lancaster, Ohio 


} Diamond has just published a bulletin (No. 1137) giving 

nformation on the model 69B Blower, which uses a fixed 
jposition rotating element to clean a large number of tubes 
by sweeping through a predetermined arc. 


The model TT blower 


For cleaning extremely wide boilers, Diamond now offers 
he model TT blower, for use where the blower nozzle must 
ravel more than 25 ft. 


BURGESS-MANNING 

Burgess-Manning Co., Libertyville, Ill., has issued litera- 
ture on a new series of silencers for air compressors, blowers, 
vacuum pumps, etc. 


BARRETT 


} Carleton Ellis, Jr., has been appointed director of sales 
‘for all Plaskon products, it was announced by Thomas J. 
(Kinsella, president of the Barrett Div. of Allied Chemical 
and Dye Corp., which recently purchased the, Plaskon 
idivision of Libbey-Owens-Ford Glass Co. Sam Gurley, for- 
merly Barrett resin sales manager, is now general sales 
manager. H. W. DeVore is manager of molding compound 
ales; H. A. Raymond, Jr. is manager of industrial sales; and 
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ue ; ; - 
C. O. Delaney is manager of coating resin sales. Robert K. 
White has been appointed advertising manager for Plaskon 
plastics and resins. 
PERMUTIT 

Felix W. Saco has been appointed development engineer 
of the Permutit Co., 330 W. 42nd St., New York, N. Y. 
Diuts 


Dilts Machine Works Div. of Black-Clawson Co., Fulton, 
N. Y., has announced a new Ferrisplice unwinder and a Sur- 
fastart winder. Designed principally for use on printing 


Ferrisplice winder 


Surfastart winder—model SSW 


presses, bag machinery, and other processes running glassine, 
acetate, or cellophane, the new units are available in standard 
models for web widths from 20 to 40 in. 


Morninastar, Nicou 

Morningstar, Nicol, Inc., Natural Gum Dept., 630 W. 51st 
St., New York, N. Y., has just issued a bulletin on the impor- 
tation, processing, and usage of natural gum karaya. 


Mico 
Mico Instrument Co., 80 Trowbridge St., Cambridge, Mass. 
has published a leaflet describing the Mico fiber microtome 


for the rapid preparation of thin sections of fibers, threads, 
yarns, paper, ete., for microscopic examination. 
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Swirr 


E. R. Paul, general manager of Swift & Co., Adhesive 
Products Dept., Chicago, Ill., has announced the following 
personnel changes: C. 8S. Young will head the General Formu- 
lated Adhesive Products Div. in Chicago; H. A. Upton will be 
Pacific Coast sales manager in San Francisco; 8. E. Carroll, 
Jr. was appointed Los Angeles plant head. 


FoxBoro 


The Foxboro Co., Foxboro, Mass., has issued a bulletin 
(No. 473) describing the Poweractor, a new force-release type 
positioner for cylinder-operated devices. 

Foxboro’s technical report TI 27-A-12a describes the 
Dynaformer Pressure Cell, a transducer for converting fluid 
pressure to proportional a.c. voltage. 

Foxboro has opened a branch office at 1117 La Paloma St., 
Amarillo, Tex., in charge of D. T. McElligott, formerly of 
Foxboro’s Dallas office. 


HERCULES 


Hercules Powder Co., Wilmington, Del., has published a 
booklet, ‘Protection with Parlon,”’ giving information on the 
use of chlorinated rubber-based coatings. 

Hercules has announced a new rosin amine sales and develop- 
ment group under Emile Pragoff, Jr. Charles Moss is being 
transferred from the Wilmington technical service group to 
the New York territory as a technical sales representative. 
Fred Donovan is moving from technical sales work in the 
New York territory to a similar position in the San Francisco 
office territory. 

A new sales office in Atlanta, Ga., will handle Hercules 
synthetic resins in the Southeast, under Charles S. Huhn, 
technical sales representative. 


BRANSON 


Branson Instruments, Inc., 430 Fairfield Ave., Stamford, 
Conn., has announced a new series of !/2-in. diameter high- 
sensitivity ultrasonic probes, designated Type B Transducers, 


Branson Type B Transducers 


for use with the Audigage on metal of sharply tapering sec- 
tion, compound curvatures, and other unusual conformations. 


CONTAINER 


Charles J. Zusi, president of Container Laboratories, Inc., 
has announced the following appointments: Gordon 8. Austin 
has joined the firm’s engineering staff in Washington, D. C., 
James 8. Hardigg and Ray F. Gochnour have also joined the 
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R. W. Keller, F. C. Huyck 


& Sons 


C. S. Young, Swift & Co. 


Washington office, which is headed by Thomas P. Wharton, 
former chief of packaging for the Army General Staff. 


ATLAS 


Atlas Mineral Products Co., Mertztown, Pa., has issued a 
binder containing 78 pages of information on the use of plas- 
tics in preventing corrosion in the pulp and paper industry. 
Included are technical bulletins, reprints of published papers, 
drawings, and data sheets on the corrosion resistance of 
various plastics. 


Monsanto 


Monsanto Chemical Co., St. Louis 4, Mo., has announced 
a new low-cost, extender type plasticizer for vinyls, desig- 
nated HB-20. The new material is described in Monsanto’s 
technical bulletin P-153. 


e 


= 


r 


Robert K. Mueller, general manager of Monsanto’s plastic > 


division, has announced that construction is under way at the 
Texas City, Tex., site for the company’s first polyethylene 
production plant. 
the third quarter of 1954. 


HUyYCKFELT 


Roy W. Keller has been appointed West Coast sales repre- 
sentative of F. C. Huyck & Sons, Rensselaer, N. Y. Mr. 


x 


Production is expected to start during » 


Keller will assume his new position Jan. 1, 1954, following » 
termination of the Pacific Coast Supply Co.’s sales agency ~ 


for pulp and paper mill supplies. Mr. Keller has been man- 
ager of Pacific Coast Supply Co.’s San Francisco office since 
1950. 

Huyck’s field service engineering staff has been expanded 
through the recent addition of Russel A. Jensen and Albert E. 


Gedman, both of whom are now receiving training at Rens- | 


selaer. 


A, E. Gedman, F. C. Huyck 
& Sons 


R. A. Jensen, F. C. Huyck 
& Sons 
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ROWN INSTRUMENTS 


| Minneapolis-Honeywell Regulator Co.’s industrial divi- 
on, Philadelphia, Pa., has announced schedules for industrial 


. ae maintenance and repair courses for the first half 
1954. 


Virco 


-Witco Chemical Co., 260 Madison Ave., New York, N. ‘Yee 
as published a technical service report (P-19) announcing 
1e manufacture of cobalt hydrate. 


&W 


William J. Thomas, general manager of the Tubular Prod- 
ts Div., Babcock and Wilcox Co., Beaver Falls, Pa., 
as announced the appointment of James 8. Anderson as 
eneral sales manager of the division. Robert E. Halloran 
as been appointed manager of mechanical sales. 


-EICHHOLD 


Ralph T. Urich has been named general manager of the 
ew England division of Reichhold Chemicals, Inc., 509 
Tadison Ave., New York, N. Y. The New England division 
eadquarters are in Ballardvale, Mass. 

UST 

/The Rust Engineering Co., Pittsburgh, Pa., has published 
1 illustrated booklet describing the growth of the company 
ad illustrating many of the design and construction projects 
has executed. 


| 
| 


ACKSON & CHURCH 


‘Jackson & Church Co., Saginaw, Mich., has issued a leaflet 
scribing the 015 Roto-Pulper. 


RAYING SYSTEMS 


Spraying Systems Co., 3201 Randolph St., Bellwood, IL., 
mounces a 48-page reference catalog No. 24 of industrial 
ray nozzles. 


_AGNUS 


Magnus Chemical Co., Inc., Garwood, N. J., announces the 
pointment as vice-presidents of Roy D. King and Marcel 
ty. Mr. King will take charge of railroad sales and de- 
tlopments, and Mr. Zinty becomes general manager of the 
uipment division. 


.E. 


General Electric Co., Schenectady 5, N. Y., has issued a 
lletin (GEA-5873) describing synchronous motors, their 
eration and control. 

G.E. has announced a new totally enclosed unit-cooled d.c. 
ator, available in ratings from 15 to 200 hp., featuring 50% 
ater heat transfer in a 37% smaller unit than previous 
signs. 

Two new photoelectric relays featuring higher contact 
ings, improved circuit design, and a full line of enclosures 
2 now offered by G.E.’s Specialty Control Dept. 

ulletin GEA-5560 describes and illustrates installations 
G.E. drives for paper finishing and converting. 

‘Bulletin GEC-449B gives information on the general-pur- 
se oscillograph, Type PM-10, and lists other instruments for 
Justrial and central station use. 

A G.E. publication, GEA-5409, explains the Limitamp co- 
inated control system. 

lso announced by G.E. is a new line of speed-variator 
-carriage drives, available in ratings of 71/2, 15, 20 and 30 
. for 220 or 440-v. power supplies. 

.E.’s Special Products Section has announced a vibration 
tector for measuring vibration acceleration up to 50 g’s in 
‘ge rotating apparatus. 
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CAMERON 


Cameron Machine Co., Brooklyn, N. Y., has started pro- 
duction in its Dover, N. J., plant. Slitting and winding ma- 


Cameron’s new Dover plant, erected by the Hull Construc- 
tion Co., Union, N. J., is located on a 25-acre site allowing 
room for contemplated expansion. The wing, jutting to 
the left, is the section occupied by the engineering division 


aii 8 


The two ten-ton cranes, running the entire length of the 
high center bay, are shown here being used to load a crated 
roll for a paper machine winder 


chines for finishing and converting are being manufactured 
and assembled at the new location, which comprises 42,000 
sq. ft. of floor space on a 25-acre site. 


NATIONAL STARCH 


National Starch Products Indianapolis plant, which has 
recently undergone an improvement and expansion program, 


National Starch group inspects company’s plant. Left to 

right: Edward Conway, Frank Greenwall, Chester Gage, 

Evans Woolen, Jr., Bernard Schulist, Herb Piel, William 
Schiliges, and A, A. Halden 


was inspected recently by a group of the company’s directors 
and management. 
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The new $5 million Foster Wheeler fabricating plant at 

Mountaintop, Pa., showing the nearly-completed plant 

as it appeared Nov. 4, 1953, when this aerial photograph 
was taken 


Rayspesros-M aNHATTAN 


S. V. V. Hoffman has been appointed manager of the west 
coast sales district of Raybestos-Manhattan, Inc., Passaic, 
INSEE 


Ross 


At its annual 25 Year Club dinner recently, J. O. Ross 
Engineering Corp. welcomed 5 new members to the club. 


J. O. Ross, J. O. Ross Engi- 


neering Corp. 


S. W. Fletcher, J. O. Ross 


Engineering Corp. 


The new members were presented with gold watches and 
greetings were extended by J. O. Ross, chairman of the board, 
and §. W. Fletcher, president. 


Hooker 


Hooker Electrochemical Co. announces that it will start 
shipping liquid caustic soda and liquid chlorine from its new 
plant in Montague, Mich., starting Jan. 1, 1954. 


Fiscuer & PorTER 


Fischer & Porter Co., Hatboro, Pa., has announced a Spe- 
cial Products division for the development of special instru- 
ments and instrument components to contract specifications. 


WALDRON 


John Waldron Corp., Box 791, New Brunswick, N. J., has 
issued a bulletin (No. 1009) describing Waldron high-speed 
laminators. 


GENERAL MILLS 


General Mills, Inc., Minneapolis 13, Minn., has more than 


6A 


The 8000-ton hydraulic beam press, one of the world’! 

largest, is capable of bending steel plate 8 in. thick, I 

will be used in fabricating some of the largest and heavies} 

pressure vessels at the new Mountaintop, Pa., plant o) 
Foster Wheeler Corp. 


doubled the floor space of its O-CEL-O cellulose sponge planjj 
near Buffalo, N. Y. 


Norco 

Thomas A. Printon, president of Nopco Chemical Co. 
Harrison, N. J., has announced 
the appointment of Robert F. 
McLellan as vice-president and 
general manager of Yocum 
Faust, Ltd., London, Ont., 
subsidiary. 


A, C.. & D. 


O. M. Morgan, assistant do- 
mestic sales manager, National 
Aniline Div., Allied Chemical 
& Dye Corp., New York, N. Y., 
has announced the appoint- 
ment of Leon W. Seigle and 1; 
Fred B. Johnson as manager i 
and assistant manager, re- . 
spectively, of the division’s in- R. F. McLellan, Yocum 
termediate sales. Faust, Ltd. 


— 


PENNSALT 

Pennsylvania Salt Mfg. Co., 1008 Widener Bldg., Phila 
delphia, Pa., is offering a chlorine dioxide generation and} 
bleaching system to the pulp and paper industry. Consist® 
ing of one line steel tank, the generator can be housed in thd 
existing buildings of most bleach plants. 


GENERAL DYESTUFF 


Lawrence 8. Thomson has been appointed manager, Dye 
stuff Technical Dept., of the General Dyestuff Corp, replacing 
D. E. Marnon, who has resigned, it has been announced by 
S. H. Williams, vice-president and general sales manager. 


CoURTAULDS 


Courtaulds, Inc., New York, N. Y., former owner of Ameril! 
can Viscose Corp., has again entered the rayon production! 
field in this country, with the opening of the Courtauld 
(Alabama), Inc., plant at Le Moyne, Ala. Completed im 
1952, the plant covers approximately 100 acres of a 500-acr¢ 
site. Consisting of six main buildings with a floor space 0 
297,110 sq. ft., the plant includes a kitchen and cafeteria ai 
well as a modern, fully equipped hospital. 
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R. B. Nichols, The Tor- 


rington Co, 


V. C. Thomson, The 
Torrington Co. 


IcE BARTON 


The importance of paper in your daily life was the theme of 
ne Rice Barton exhibit at the recent Worcester Industrial 
xposition attended by over 65,000 people. The exhibit 
pnsisted of a Rice Barton miniature paper machine, loaned 


} them by the Franklin Institute of Philadelphia, Pa., and a 
play of paper products emphasizing the many necessities 

) life which are manufactured from paper. 

iThe importance of the paper industry to our national 


The paper machine at the Rice-Barton exhibit 
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J. B. Bonny, H. K. Fergu- 


son Co. 


O. F. Sieder, H. Ik. Fergu- 
son Co. 


economy was pointed out to the visitors and many were most 
surprised to learn that the industry is the sixth most important 
in the nation. 


FERGUSON 


J. B. Bonny has been elected chairman of the board of the 
H. K. Ferguson Co., Cleveland, Ohio. Succeeding Mr. 
Bonny as president of the company is O. F. Sieder, formerly 
executive vice-president and general manager. 


TORRINGTON 


Walter C. Thomson has been elected president of the 
Torrington Co., Torrington, Conn., succeeding Lester J. 
Ross who died Nov. 14 last, and Ray B. Nichols has been 
elected executive vice-president, to succeed Mr. Thomson. 
N. Russell Clarke, president of the Westfield Mfg. Co., 
Westfield, Mass., a subsidiary, has been elected director for 
the unexpired term of Mr. Ross. Byron T. Virtue, chief 
engineer of Torrington’s Bearings Div., has been promoted to 
general sales manager. 


The 25th Anniversary of Leonard T, Beale, chairman of the 
board of the Pennsylvania Salt Mamnufacturing Co., 
(seated, second from left) was observed recently at a lunch- 
eon attended by company executives. Here President 
George B. Beitzel (seated, second from right) presents Mr. 
Beale his certificate of membership in Pennsalt’s Diamond 
Keystone Club. Others are: Seated, left, Paul Kendall, 
president, Sharples Chemicals Inc., a Pennsalt subsidiary; 
and right, W. F. Mitchell, Pennsalt vice president in charge 
of manufacturing. Standing, left to right: W. A. LaLande, 
manager of research and development; G. T. Collins, As- 
sistant to the president; E. F. Beale, treasurer; L. H. 
Clark, executive vice president, Sharples Chemicals Inc. ; 
R. L. Davies, president, Pennsalt International Corp.; and 
F. C. Abbott, Pennsalt manager of personnel 
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OBITUARIES 
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Werner Kaufmann 


Werner Kaufmann, formerly president and general man- 
ager of Kupfer Bros. Co., New York, N. Y., died of heart 
failure in the Mound Park Hospital, St. Petersburg, Fla., 
on Nov. 10, 1953. 

Dr. Kaufmann was born in New York City on Dec. 23, 
1905, and received his doctorate in chemical engineering and 
engineering chemistry from the Swiss Federal Institute of 
Technology in 1931. 

Following graduation he 
joined his family firm which 
had mills in Europe and at 
Northbridge, Mass., as mill 
manager and_ vice-president. 
In 1950 Dr. Kaufmann retired 
from Kupfer Bros. Co. and for 
a short period conducted the 
sales activities of the Kupfer 
Bros. Paper Co. in Chicago. 
Frequent heart attacks forced 
him to retire permanently and 
to locate in Great Neck, N. Y. 

Dr. Kaufmann was active 
in the Technical Association of 
the Pulp and Paper Industry 
as a member of its Executive 
Committee and chairman of 
the TAPPI Coating Committee and Local Sections Com- 
mittee and general chairman of the TAPPI Industrial Divi- 
sion. As chairman of the Coating Committee he was the 
principal factor in the preparation of the outstanding TAPPI 
monographs on paper coating details. 

He is survived by a son, Bert Kaufmann Barton, a daughter, 
Mrs. Joan Grant, his mother, Mrs. Tillie Kaufmann, and a 
sister, Mrs. Helen Stanton. 

His remains were interred at the Fresh Pond Crematorium, 
Midland Village, L. I., N. Y. 


Werner Kaufmann 


Harold A. Morrison 


Harold A. Morrison, consultant for Oliver-United Filters, 
Inc., died suddenly while on the golf course near his home in 
Pelham Manor, N. Y., on Nov., 14, 1953. 

Mr. Morrison was born at Fort Bidwell, Calif., on Nov. 1, 
1881, and graduated as a mining engineer from the University 
of California in 1904. 

Prior to joining the Oliver-United Filters, Inc., 36 years 
ago, he was employed by the Seal of Gold Mining Co., Red 
Cloud Mining, Co., Horseshoe Mining Co., Gold Field Daisy 
Mining Co., Uwana Mining Co., Globe Consolidated Mining 
Co., and the Silver Dyke Mining Co. 

Mr. Morrison became a member of the Technical Associa- 
tion of the Pulp and Paper Industry in 1921. 


Per August Sture Andre 


Sture André, managing director of Stromsnas Bruks A/B, 
Stromsnasbruk, Sweden, died at his home on Nov. 5, 1953. 

Mr. André, who joined TAPPI in 1949, was born in Hon- 
onsjo, Sweden, on June 10, 1895, and graduated as an elec- 
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trical engineer from the Royal Technical University of Swede 
in 1918. 

Prior to becoming president of Stromsnas Bruks A/B inf 
1933 he was superintendent of Vasteras Kraftwerk from 191 
to 1921. From 1922 to 1931 he was president of SKF South 
America in Argentina and Brazil and in 1932 and 1933 hq 
was associated with Ljungstrones Angturbin in Stockholm) } 
Sweden. 


$$ 


LETTERS TO THE EDITOR 
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Paper-Plastics Research 


To the Editor, Tappr: 

The Plastics Committee of TAPPI is desirous of extending 
to paper manufacturers and converters who are using plastics 
and resins in their manufacture, an invitation to assist us in 
developing a program of suitable research in the field whic} 
will ultimately benefit the paper industry. We have ond 
research project currently being sponsored by this committee 
entitled, “The Permeability of Plastic Films and Coatec 
Papers to Water Vapor and Other Gases.” 

It is important for the members of the committee to recog+ 
nize all the problems connected with this field of interest and 
we would like to have any suggestions members of TAPPI! 
may care to make as to suitable research and developmenti 
topics for possible sponsorship by this committee. 

May we request your suggestions be sent to the under4j 
signed at the College of Forestry, State University of New) 
York, Syracuse 10, N. Y. 

V. T. STANNETT, Secretary 
TAPPI Plastics Committe 


Book and Magazine Exchange 


To the Editor, Tappz: 

At this time I would like to propose an initiate a projet! 
which I believe will be helpful in improving the library situa- 
tion of the paper industry. If the project grows in magnitude 
perhaps TAPPI will wish eventually to make it a permanenti 
service. 

There must be many who have various sized collections off 
technical journals in the chemical and papermaking field thats 
are of no further use to them and are merely gathering dust# 
on some shelf or are in some attic deteriorating. If anyone 
wishing to dispose of such journals and books will write mei 
stating the condition and list the material (carefully give 
name, volume, and number of each item), whether it is 
available for sale (state price) or gift for payment of freight, 
etc., I will cross list the material and its location so that inter 
ested college and industrial libraries can acquire it and pu 
it to a useful purpose. It is proposed that industrial libraries 
receiving such material be those which allow use of their facili 


ity to a reasonable extent. In this way our whole industr 
will benefit. 

Any magazines listed should be in good enough condition 
for binding with no pages badly marked or cut. out. It is 
hoped that sufficient sets of technical magazines may be 
obtained to allow a trade with foreign groups for their excess® 
magazines, | 

i 


If anyone missing copies to complete their sets will advises 
me of their needs and list any magazines (chemical or paper 
making field) they wish to trade, I can advise them as to 
what is available. 

ule COGHINGH Re 
P.O. Box 1620, Jacksonville, Fla. 
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TAPPI 


DIVISIONS AND COMMITTEES 


Reports of Activities 


—_—_——— 


Coating Committee 
| 
| The Coating Committee held a meeting at TAPPI Head- 


quarters in New York on Oct. 2, 1953, with the following 
present: Norman F. Kennedy, Joseph J. Thomas, tordon I. 
Hoover, Harris 0. Ware, J. D. Lohnes, R. MeMahon, C. G. 
Landes, J. T. Loomer, F. H. Denham, H. E. Brakew ood, 
R. N. Thompson, R. J. Jacobs, R. M. K. Cobb, W. R. W illets, 
A. Zettlemoyer, J. H. Heuer, R. T. Trelfa, chairman, A. 
D. Bonanno, secretary. 
Plans were made for the next TAPPI Coating Conference, 
to be held at Poland Spring, Me., May 24 to 26, 1954. 
Joseph J. Thomas, 8. D. Warren Co., Cumberland Mills, 
ae has been appointed general chairman of this meeting. 
Mr. Thomas already has the program well in hand, and is 
planning the presentation of five general papers on topics of 
interest to coating mills, as well as nine or more papers on 
pecific subjects in the coating field. 

Tentative program for the Coating Conference is as fol- 
lows: 


General Topics: 


J. Swanson, Institute of Paper Chemistry—Film Splitting. 
A J. MecAneny, Bradner, Smith, & Co.—Printing. 

W. R. Willets, Titanium Pigments Corp.—to be announced. 
K. A. Arnold, St. Regis Paper Co.—to be announced. 

G. I. Hoover, Provincial Paper Co.—to be announced. 
John Davis, Mead Corp.—to be announced. 


Pigments: 


R. N. Thompson, Calgon, Inc.—Satin White. 
R. W. Hagemeyer, Wyandotte Chemicals Corp.—Calcium 
Carbonate. 


dhesives: 


H. R. Hall, Allied Paper Mills—Isolated Soy Bean Protein. 
C. Kesler, Penick & Ford. Co.—Starch. 


quipment: 


R. J. Jacobs, Dilts Machine Works—Modification of the 
Waxing Machine for Coating Paper in Various Ways. 
F. H. Frost, S. D. Warren Co.—The Printing Wedge. 


Raw Stock: 


A. M. L. Cushing, Stein, Hall & Co.—Natural Gums for 
Better Coating Stock. 


Jperations: 


A. W. V. Torrey, 8S. D. Warren Co.—Foam in Coating 
Mixtures. 

_ Anyone wishing to present a paper at this meeting should 
et in touch with TAPPI Headquarters, or with Mr. Thomas. 
uggestions regarding the program will also be welcomed. 

A meeting of the Coating Committee will be held at TAPPI 
eadquarters on Sunday, Feb. 14, 1954, at 2:30 p.m. A meet- 
ng open to the membership at large will be held as usual on 
she Monday afternoon of the ee Meeting (Monday-Feb. 
15, 1954). 

| Monograph No. 11 on the Preparation of Coating Colors is 
it the press and will be published soon. The revision of the 
Starch Monograph, under J. P. Casey, A. E. Staley Co., is in 
progress under the following authors: F. H. Frost, R. Wi 


> 
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Kerr, T. Shoch, A. White, L. Gussman, J. Newton, C. C. 
Kesler, C. G. Caldwell, Fred Denham, H. C. Schwalbe, K. M. 
Gaver, Monroe Macon Lloyd Silvemail, ds 18}, Sullivan, i 
Kaulakis, dh, df, AR Toomer D. D. Ritson, Fred Culp, af E, 
Ward, J. W ilbur, W.C. Black, and N.F. Rohnedy, 


Electrical Engineering Committee 


The following members of the Electrical Engineering Com- 
mittee attended the 1953 Montreal meeting: . 


R. R. Baker R. W. Foster 

D. E. Bivins A. O. Mortenson 
Ray Chermak M. J. Osborne 
N. L. Danforth R. F. Sorenson 
E. F. Greive J. L. Van Nort 
J. L. Grady. J. Witham 


GENERAL SESSION 


The General Session of the Electrical Engineering Com- 
mittee was on Monday, Oct. 26, from 2 to 3:45 p.m. 

Messrs. Hobbs and Kaufmann presented their paper on 
“Grounded versus Ungrounded Power Systems,’’ and Mr. 
Sorenson gave his report on “An Engineering Analysis of 
Down Time of Electrical Sectional Drives.”’ 

There were about 225 people present. 

In the discussion following the paper on “Grounding,” 
John Eyton of Abitibi Pulp and Paper Co., stated that Cana- 
dian mills have not had much difficulty running ungrounded 
in general. He agreed that dangerous overvoltages could 
occur but only four times in his experience had there been mul- 
tiple failures. He indicated that most faults were the result 
of cable insulation breakdowns which very quickly become 
solid grounds rather than arcing grounds. He is now in- 
stalling two substations with grounding to test its usefulness, 
but disconnect switches will be provided so the grounding 
may be removed if desirable. Mr. Eyton mentioned that the 
Allen ground detector was very effective in locating ground 
faults to keep an ungrounded system free from unintentional 
grounds. 

Mr. Hobbs commented on Mr. Eyton’s remarks by stating 
that his experience was quite different and that he had de- 
cided to ground because of the many difficulties encountered 
at Bowaters when operating ungrounded. 


G. P. Hobbs, Bowaters 
Newfoundland Pulp & 
Paper Mills, Ltd. 


R. H. Kaufmann, General 
Electric Co. 
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Mr. Crawford of the Continental Paper Co. stated that 
high-voltage grounding was quite feasible, but that he pre- 
ferred delta-connected secondary on low-voltage transformers 
so that he could operate open-delta in case of a failure. 

Mr. Kaufman replied that while open-delta was useful for 
continuity of service, the trend was toward three-phase trans- 
formers because of installation convenience and savings in 
space. Transformer failures are almost rare and the use of 
two substations with a normally open tie breaker in 
a secondary selective arrangement assures continuity of 
service in case ‘one substation fails. Mr. Kaufmann gave 
as an example a 1500-kva. substation. If this con- 
sisted of three 500-kva. single-phase transformers, it would be 
good for 870 kva. (58%) in open-delta. If two 750-kva. 
three-phase eae were used in a secondary selective 
arrangement, 750 kva. would still be available in case of a 
failure of one of the transformers. The latter scheme not 
only provides almost as much capacity in case of transformer 
failure as open-delta, but also protects against the contin- 
gency of a primary cable failure which is much more likely. 

The discussion after Mr. Sorenson’s paper on “Down Time 
of Sectional Drives” was as follows: 

Mr. Kennedy of Hammermill Paper Co. asked My. Soren- 
son if setting up the record program or getting better main- 
tenance was more effective in reducing down time. Mr. 
Sorenson replied that both went hand-in-hand and the keeping 
of records had helped the maintenance program greatly. 

Mr. Laverty of the Anglo Canadian Pulp and Paper mills 
asked Mr. Sorenson if some of the gain in the reduction of 
electrical down time was not the result of his shunting it to 
other departments and also if the over-all down time was re- 
duced. He further commented that the amount of down 
time per machine per month seemed high. 

Mr. Sorenson replied that some of the down time, of course, 
had been transferred to other departments, but this had the 
advantage of fixing responsibility for it so that steps could be 
taken for its improvement and that the over-all down time 
had been reduced. He further said that his paper machines 
were averaging 2 hr. per month electrical down time based on 
careful records, which are not being kept in many cases. He 
said that in his opinion, speed was a major factor and that his 
paper machines were operating at top speeds for the weights 
being made, so that the sectional drives had to be at peak 
performance all of the time. In addition, Union Bag is run- 
ning 7 days a week with only four major shutdowns per year 
so there is no opportunity for Sunday maintenance as is the 
case in the Canadian mills. 


Rounp-TasLE MEETING 


The round-table meeting of the Electrical Committee was 
held immediately after the General Session from 3:45 to 
5:30 p.m. There were about 150 people present. 
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Mr. Osborne presented a review of the work to date whicl 
has been done by his Chipper Subcommittee for the benefi 
of the over-all Electrical Committee and other people presen 
at the round-table session. 

He called attention to the omission from the chipper ques 
tionnaire of a question on whether or not a chipper-driven) 
blower for handling chips was in use. Since the blower horse 
power can be as much as 150, it is essential that this addi 
tional information be uncovered and the Chipper Committees 
is going to take steps to do this. 

Mr. Osborne Te Messrs. Barrows and Wardwell tol 
investigate why the energy requirements for chipping 1 increase} 
substantially as the idle time on the chipper increases. 

Mr. Osborne then introduced Mr. Baker who presented} 
his report on the energy for chipping in the form of a written} 
memorandum dated Oct. 26, 1953. Copies were distributed) 
to many of those present. 

Mr..Osborne then introduced Mr. Shaad who presented): 
his report on the determination of motor size, using the known} 
constants of the chipper installation including the energy) 
requirements. The method proposed by Mr. Shaad makes} 
use of a nomograph for synchronous motors and a nomograph} 
for induction motors. Copies of the nomograph with an ac-' 
companying explanation, dated Oct. 1, 1953, were distributed. | 

Mr. Osborne then read a letter from G. L. Oscarson dated | 
Oct. 19, 1953. Mr. Osborne also stated that the reports} 
from Messrs. Baker and Shaad represented individual pro-+ 
posals, and had not as yet been considered by the Chipper | 
Subcommittee. 

Mr. Wardwell of the Carthage Machine Co. asked Mr. | 
Shaad why the nomograph used the ratio of average diameter | 
over maximum diameter, instead of the squares of each. , 
Mr. Shaad replied that the use of a log function scale per- » 
mitted this simplification. 

Mr. Shaad then commented on Mr. Oscarson’s letter stating ¢ 
that he felt the nomograph does more than a formula since * 
it is possible to work in the feed rate for the chipper. He © 
further stated that while the formula solution for the size of 
a synchronous motor was simple, it would be much more ° 
diffeult for the induction motor and the nomograph was 
better. 

Mr. Shaad said that he questioned the 1.2 to 1 safety factor 
used by Mr. Oscarson for the energy requirements of a par- 
ticular species. He stated that he would recommend 1.2 
to 1 because of the variations from log to log. He also ques- 
tioned Mr. Oscarson’s use of 25% of the maximum power to 
arrive at the continuous rating of an induction motor. 

Mr. Barrow asked Mr. Osborne what the questionnaire | 
meant by the term “maximum cords.’’ Mr. Osborne replied | 
that it was the maximum production for 1 hr. and stated that ° 
the committee wanted to know the spread from actual maxi- 
mum to theoretical to see how much of the chipper capacity 
actually could be used. He stated that in most cases this 
ratio of maximum cords per hour to theoretical chipper ¢a- 
pacity was around 16% except Southland which was about 
461/.%. Mr. Drew of Southland responded that the 461/2% 
figure was the maximum he had and he had since reviewed 
his figures for 1952 and 1953 and had come up with a ratio of 
average to theoretical maximum production which varied 
from 26.5 to 30%. He stated that he was running a four- 
knife chipper at 257 r.p.m. This looked slower and perhaps 
that accounted for it. 

Mr. Osborne asked Mr. Drew if he had a variable speed 
drive on the log conveyor to the chipper, suggesting that per- 
haps that accounted for the high ratio. Mr. Drew stated 
that he did have such a drive and that the operator tried to 
keep the spout full. 

Mr. Osborne closed the round table on chippers by stating 
that it was the subecommittee’s intention to provide mill people 
with all the tools they needed to select chipper drives using 


formulas, nomographs, etc., and publish such information in 
TAPPI Data Sheets. 
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_ The round-table discussion on the report of the Cable Com- 
mittee was then introduced by Mr. Mortenson, its chairman. 
Mr. Mortenson stated that all Electrical Committee members 
have the report and that it has been published in Tappi. He 
hoped that the Electrical Committee when it met at its lunch- 
eon meeting the following day would consider the report 
final. There have been no comments on the report since its and considerable research work is taking place on the problem. 
publication and the Subcommittee therefore assumed that it Such deterioration requires high humidity and high tempera- 
was satisfactory. Mr. Mortenson then presented the final ture. - : 
report and acknowledged the Committee’s indebtedness to 
the International Power Cable Engineers Association, and, 


Mr. Osborne asked Mr, Davis about microbiological de- 
terioration of Neoprene jackets in cases of direct burial. 
Mr. Davis said in reply that he was speaking only for his 
company and such deterioration has been suspected and con- 
firmed in the laboratory. Many cable manufacturers are 
putting retarding agents in their Neoprene jackets, he stated, 


in particular, E. W. Davis, its president. Electrical Engineering Committee 

an meeting was then turned back to Mr. Foster by Mr. The committee luncheon was held on Tuesday, October 
} 7 ~ = a = . ? rs ‘ 2 = a = c : 
j I ortenson. Mr 2 Foster thanked Mr. Mortenson and his Die at 12:30 p-m., at the Sheraton-Mount Royal Hotel, 
‘committee for doing an outstanding job and stated that the Montreal, Que. The following people were in attendance: 
report would be a great help to the members of the industry. : ' a wae? 

Mr. Foster asked Mr. Davis if he had any comments to make. aye oe Shape ESPOE ena aIeIe: 

ME cistad that there were 4 Sets Jack Winchester, TAPPI, New York 
Mr. Davis stated that there were no specifications by the Dan E. Bivins, Brown Paper Mill Co.* 

cable industry as yet for the cable given as type 3 in the report I. Witham, Byron Weston Co. * 
| but that these were in process. He also stated that there were Ray Chermak, Kalamazoo Vegetable Parchment Co.* 
/no standardized cable specifications yet for mineral installa- RR, Baker, Westinghouse Bee Col 
Ee $ R. F. Sorenson, Union Bag & Paper Corp. 
, tion. ere J. L. Grady, Oxford Paper Co.* 

He stated that the specifications were not intended to in- N. L. Danforth, St. Regis Paper Co.* 
) clude control cable but power cable only and that some trouble Kk. F. Greive, Se Mfg. om haate 
ihad been encountered in d.c. service with thin-walled control H. F. Biggau, Reliance, ey & Engineering Co. 
i a ae wie eel We : M. M. Stokely, J. KE. Sirrine Co. 

jcable. Test investigations of this are now being made by S. A. Bobe, Westinghouse Electric Corp. 
_ cable manufacturers. M. J. Osborne, Bowaters Southern Paper Corp.* 
.. Mr. Davis urged that the Cable Subcommittee of TAPPI G. W ee Sone) eae eee . 
'continue its work so that our cable recommendations can : Oo ee a 

‘be kept up to date with new developments. *Committee Members. 

| 
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‘a z a “ s e ° . * 5 - s 4 r , v e j > (6) Chair- 
i ie: the Engineering Division Committees, | to r seated: C. A. Young, Riegel Paper Corp., : 
eT pontiletne Connttes: iG O. Elderkin, Bowaters Southern Paper Mills, Vice-President, TAPPI; H. F. 
Parker, New York & Pennsylvania Co., retiring chairman, Mill Maintenance and Materials Committee; S. M. Bratton, 
Puse & Jones Corp.; R. A. Packard, Chairman, Planning and Economics Committee; C. J. Sibler, W est Virginia Pulp & 
ae SR a age tidichion: W. C. Bloomquist, General Electric Co., Core ReclelaLy i de eer ek Lae 
0 De i : “ine . GC. c A 2 tanding: J. W. 
rt ; tary, St and Power Committee; J. A. Winchester and R acdonald, y } 
a eae Maraile "ithe Chairman, Data Sheets Committee; R. W. Foster, Champion Paper & Fibre Corp., Chair- 
an. Electrical Engineering Committce; H. G. Ingraham, Chas. T. Main Inc., Chairman, Methods of Estimating Costs of 
gineering Projects Subcommittee; A. M. Hurter, Stadler, Hurter & Co.; G. F. Hrubecky, Marathon Corp., Chairman, 
Mill Maintenance and Materials Committee; W. R. McNally, Link-Belt Co., Chairman, Materials Handling Com DL eG: 
H. A Stoess. Jr., Fuller Co., Secretary, Materials Handling Committee; J. R. Lientz, Union Bag & Paper Corp., Roar 
i hemical Engineering Committee; R. G. Quinn, Johns-Manville rhe Ces: Pa acaba eearar ane bedi 
i F i Mi L vel ) f tary ngineering hkesearcn an facnin 
° ttee: R. D. Irwin, Minneapolis-Honeywell Regulator o., Secre . ‘ , a 

fein Ce WwW. M Wyburn, Federal Paper Board ages IE ELS acl Marty ee mad ag UT aU 
Z LW i ¢ £ i raulics Committee; H. UY. ' - 

| F .: K. W. Mackenzie, Eastman Kodak Co., Chairman, Hy 7 
eT Nickel Co Oe Chemical Engineering Committee; and J. D. Lyall, Armstrong Cork Co., Assistant General 

| ; ; Chairman 
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The following committee members were absent: 


J. L. Van Nort, Reliance Electric & Engineering Co. 
T. E. Digby, Container Corp. of America 

T. Foulkes, E. B. Eddy Co. 

A. 8. Goodrich, Hammermill Paper Co. 

M. Strain, Continental Paper Co. 

H. C. Swannell, J. E. Sirrine Co. 


The results of the questionnaire set out by the secretary 
were reported and the following program was agreed upon for 
the 1954 Philadelphia meeting. 


General Session: 


“Application and Design Characteristics of A.C. Motor 
Control”’ (Project 434), R. W. Foster. 

“The Selection of Chipper Drives” (Project 433), M. J. 
Osborne. 


Round Table: 


“Power Requirements of Supercalenders’” (Project 368), 
J. L. Van Nort. 

“Results of Down-Time Investigation of Electrical Drives” 
(Project 435), R. F. Sorenson. 


The Electrical Engineering Committee then discussed the 
excellent work done by Mr. Mortenson and the Cable Sub- 
committee for the past 3 years and asked Mr. Mortenson if 
he would continue this subcommittee so that new cable de- 
velopments could be included in committee’s recommenda- 
tions as they become available. Mr. Mortenson agreed to 
do this. 

Mr. Mortenson will write to Mr. Winchester of TAPPI 
Headquarters on the information to be included from the 
cable report for making it up as TAPPI Data Sheets. 

The Electrical Engineering Committee will sponsor a paper 
for publication in Tappi on corrosion tests of various metals 
in pulp mill atmospheres. These were made by the General 
Electric Co. to determine the suitability of such metals for 
cable armor and fittings, particularly, but also give informa- 
tion which is generally useful. The paper will be written by 
B. J. Mulvey, Wire and Cable Dept., and J. F. Quinlan, 
Schenectady Works Laboratory, General Electric Co. It 
will be a technical report and will be circulated within the 
Electrical Engineering Committee before publication. 

Mr. Baker agreed to submit his report on the ‘Power 
Requirements of Press Sections” in data sheet form to Mr. 
Winchester. 

A. C. Cook, General Electric Co., will continue with his 
investigation of the Power Requirements of Drier Sections. 
Mr. Cook has prepared a questionnaire which was held up 
because of the lack of a suitable mailing list of sectional drive 
users. The [Electrical Engineering Committee will request 
General Electric Co., Reliance, and Westinghouse, as the 
major electrical drive manufacturers, to exchange lists of 
their installations so that a mailing list can be established. 
Mr. Baker agreed to prepare a report on the Power Require- 
ments of Calender Sections and will circulate a questionnaire 
within the Electrical Engineering Committee to get it started. 
He will then use the same mailing list of sectional drive users 
for its distribution. 

Mr. Chermak accepted the appointment as chairman of the 
subcommittee which will study the location and causes of 
motor failures and investigate maintenance on motors. This 
will constitute a new project and a project number will be 
obtained from TAPPI Headquarters. 

It was decided that the reports on Power Requirements of 
Paper Machines would not be given before future engineering 
conferences but would be published in Tappi and written 
as data sheets following circulation and approval of the 
Electrical Engineering Committee. 

Mr. Knapp resigned as secretary and Mr. Van Nort was 
appointed in his place. 

The Data Sheets Committee requested the Electrical 
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Engineering Committee to appoint a representative to serve 
on the Data Sheets Committee and work within the Electrical |} 
Engineering Committee to get out Data Sheets. Mr. Knapp 


accepted this appointment from Mr. Foster. 
G. W. Knapp, Secretary 


Engineering Research and Machine 
Design Committee 


| 
The regular Fall meeting of the Engineering Research and y 
Machine Design Committee was called to order at the Shera- | 
ton-Mount Royal Hotel, Montreal, Que., at 1:30 p.m. on | 
Tuesday, Oct. 26, 1953, by resigning chairman, John Lyall. | 
After a brief review of Monday’s activities he introduced |: 
the new chairman, Robert G. Quinn, who presided over the } 
meeting. 


A. Reports of the subcommittee. 
1. Constant Tension Devices—George Ehemann, chair- 
man. | 

It was moved that the presentation of the fine | 
paper on Monday, October 26, entitled, “Paper 
Tension Regulators,”’ by G. C. Ehemann and R. C. 
Berger fulfilled the requirements of this subcom- | 
mittee, which was dissolved with our thanks for a 
job well done. 

2. Rubber Roll Committee—K. W. Brenner, chairman. 

A suggested method on the use of the plastometer 
for measuring roll hardness has been published in 
Tappi. It is planned to study the performance of 
an air-loaded plain press and, if possible, to deter- 
mine the effect of roll hardness on water removal. 
Studies have been made on the performance on a 
press with a preheated sheet. The result of these 
studies will be tabulated and studied. 

3. Methods of Estimating Cost of Engineering Projects 
—H. G. Ingraham, chairman. 

At the meeting in New York in February, we 
reported that the work of our subcommittee had 
fallen into the pattern of a one-man job, at my own 
suggestion. During the past year some effort has 
been expended on committee work but we have very 
little to show for it. I have tried to determine if 
there was available, in printed form, sufficient useful 
information on costs and cost estimating which could 
be reprinted in Tappi and eventually form the 
nucleus of a booklet of reprints for distribution to 
those interested. 

Some members of the Engineering Committees of 
TAPPI have been very helpful in spotting and re- 
porting to me articles in various publications dealing | 


Engineering Research and Machine Design Committee 
luncheon 


Vol. 37, No.1 January 1954 - TAPPI 


‘APPI 


, with the subject of costs and cost estimating. I 


have carefully read the small number of them we 
have been able to locate but, with very few excep- 
tions, the articles dealt with costs of installations in 
other industries or the information was, in my 
opinion, unsuited for the purposes intended. ¢ 

The first two articles our committee had published 
appeared in the October 1952, issue of Tappi. Both 
articles dealt with pipe cost estimation. We had a 
number of compliments on the high quality of the 
material submitted and requests for reprints. 

The second two articles appeared in the July, 
1953, issue of Tappi. One article was on the cost of 
field-erected storage tanks and the other on the cost 
of recording, controlling, and indicating instruments, 
prepared by the Foxboro Co. . 

We have under consideration two or three others. 
The point I wish to make is that the right kind of 
information, if any is available, is hard to find. It 
takes too long to locate and arrange these articles 
for republication. In order to have a continuing 
string of cost information coming along, there should 
be a substantial backlog of information on which to 
draw. 

This Subcommittee on Cost Estimation was 
appointed at the Fifth Engineering Conference of 
TAPPI in Cincinnati in October, 1950. At the 
time it was formed there was considerable difference 
of opinion among those present as to the ability of a 
subcommittee to work out something of real value 
to the paper industry. I agreed to accept the 
chairmanship of this committee on the condition that 
the work would be exploratory only to the extent of 
reporting to this Engineering Group at some future 
meeting if we thought it was a worth-while project 
and whether the subcommittee should be continued 
as a going project of the Engineering Research and 
Machine Design Committee. 

I have come to the following conclusions: (a) 
the paper industry badly needs information to 
simplify preparation of preconstruction cost esti- 
mates. (b) Some information is available in the hands 
of mill engineers. (c) An organized publicity cam- 
paign plus personal contact would bring out some 
of this information. (d) Some mill engineer or 
college professor of one of the papermaking schools 
might be retained and paid by TAPPI to see what 
could be done along this line. (e) An entirely new 
approach must be made to this project. (f) The 
present subcommittee has served its purpose and 
should be dissolved as of this meeting. 

At the request of the committee it has been 
dissolved, however, since this type of work is im- 
portant Mr. Ingraham has been requested to in- 
vestigate the possibility of establishing a new ap- 
proach for this project. Mr. Ingraham will in- 
vestigate the possibility of having this work done 
by some professional organization. 


. Project status report. 

1. Stock Control Systems—Chairmanship transferred at 
Montreal meeting from Larry Moore formerly of 
American Coating and presently of Black-Clawson 
to Les J. Tarbell of Bird & Son. Moore to continue 
as member of committee and convey to Tarbell 
information previously gathered in order to con- 
solidate plans for presentation of a paper one year 
hence and for consideration of the general plans of 
the committee by the Engineering Research and 
Machine Design Committee next February. 

2. Rubber Roll Committee—W. Brenner reported publi- 
cation of plastometer measuring device approved 
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C. Tentative papers for next year are: 


and published in Tappi with ensuing planned steps 
for further investigating roll diameters, hardnesses, 
thickness of covering, and loading for various sections 
of the wet end and will report on program at next 
February’s meeting. 


3. Cost Estimating—Harold Ingraham reported that he 
had so far obtained and published data regarding 
costs for piping installation but from this point on 
would require assistance of professional services 
and that he would present a program recommending 
such in the near future. 


4. Machine Measurements—George Clink not present 
but later contacted by project chairman who ob- 
tained Clink’s agreement that he would endeavor 
to devise a method and prepare a questionnaire on 
the subject of felt tensions and wire tensions. 


5. Improved Design Practices for Lubricating Paper 
Machines—To date, May of Bowser, Miller of Gulf, 
Spencer of Torrington Bearings, and Sippola of 
Socony-Vacuum have indicated their willingness to 
work on the committee but no mill man has yet been 
found to act as chairman. Miller agreed to en- 
deavor to find a mill engineer who was willing to act 
as chairman and to recommend his appointment. 


6. Drier Bearing Friction Tests—Data will be prepared 
in graph form by Larry Moore for release. 


7. Notse Abatement—Regarded by group as eligible 
project. B. M. Hutchins of the Rust Engineering 
Co., Pittsburgh, Pa., was selected chairman. 

Note 1: All project chairmen were requested to pre- 
pare a brief outline showing the objective and the scope 
of their projects as well as the plan for accomplishment 
with a copy to the project vice-chairman at their earliest 
convenience. 

Note 2: In order that data can be collected for the 
noise abatement project each member that has data 
available that can be published is requested to send the 
information to B. M. Hutchins at the Rust Engineering 
Co., Pittsburgh, Pa. 

Cylinder Mold 

Exhaust Vacuum Requirements”; ‘Balancing of Machine 

Rolls’; ‘‘Noise Abatement.”’ 


The meeting was attended by the following: 


R. D. Irwin, M-H Reg. Co., Philadelphia, Pa. 

E. A. Crawford, Continental Paper Co., Ridgefield Park, N. J. 
L. A. Moore, Black-Clawson, Hamilton, Ohio 

K. W. Brenner, Eastman Kodak, Rochester, N. Y. 

M. B. Newell, Ecusta Paper Corp., Pisgah Forest, N.C. 
Dwight E. Jones, E. D. Jones & Sons Co., Pittsfield, Mass. 

E. Sterling Skinner, Beloit Iron Works, Beloit, Wis. 

R. C. Berger, General Electric, Cleveland, Ohio 

J. P. Holloway, Armstrong Cork Co., Lancaster, Pa. 

W.S. Miller, Gulf Oil Corp., Pittsburgh, Pa. 

J. C. Harper, Downingtown Mfg. Co., Downingtown, Pa. 

R. T. DePan, Sandy Hill Iron & Brass, Hudson Falls, N. Y. 
Burleigh M. Hutchins, The Rust Engineering Co., Pittsburgh, 


Pa. 
Harold G. Ingraham, Chas. T. Main, Inc., Boston, Mass. 
Reijo Merikanto, Oulu Kraft Pulp Mill, Oulu, Finland 
C. E. Macklem, Beloit Iron Works, Beloit, Wis. 
Frank Sanger, Pusey & Jones Corp., Wilmington, Del. 
G. C. Ehemann, Ohio Boxboard, Rittman, Ohio 
L. J. Tarbell, Bird & Son, Inc., Hast Walpole, Mass. 
J. R. Curtis, Scott Paper Co., Chester, Pa. 
R. G. Quinn, Johns-Manville, Manville, N. J. 
Jobn D. Lyall, Armstrong Cork Co., Lancaster, Pa. 
C. J. Sibler, West Virginia Pulp & Paper Co., New York, N. Y. 
G. H. Spencer, Torrington Co., Torrington, Conn. 


Drying and Ventilating Committee 


The Drying and Ventilating Committee Luncheon was held 


at 12:30 p.m., October 26, in Salon C of the Sheraton- 
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Mount Royal Hotel. The following persons were in attend- 
ance for the luncheon: 


Curt A. Young, Riegel Paper Co. 

F. A. Garret, Canadian International Paper Co. 
A. E. Montgomery, J. O. Ross Corp. 

R. M. Cook, Midwest-Fulton Machine Co. 
Anthony Cirrito, Lukens Steel Co. 

James M. McAlear, Mason-Neilan Regulator Co. 
A. J. Smith, Midwest-Fulton Machine Co. 

L. G. Janett, J. O. Ross Corp. 

E. G. Drew, Drew Engineering Co. 

R. G. Macdonald, TAPPI 


Curt Young, the chairman, led the discussion after the 
luncheon, and the first business taken up was the reorganiza- 
tion of the committee membership to secure active and inter- 
ested members in order to further future projects and de- 
velopments as worked up by the committee. 

The active membership of the committee is to consist of the 
following: 

Kk. G. Drew 

James M. McAlear 
Anthony Cirrito 
M. L. Barker 


Curt A. Young, Chairman 
R. M. Cook, Secretary 
L. G. Janett 


In order to set up subcommittees for programs, projects, 
and data, it was decided that more active members, par- 
ticularly from paper mills, would have to be secured and the 
probable best way to secure these active members would be 
to contact management of various paper mills throughout the 
country, stating our requirements for active members of 
different committees and request that management of these 
various paper mills appoint an interested individual to serve 
on the various subcommittees of the Drying and Ventilating 
Committee. 


Drying and Ventilating Committee luncheon 
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The panel which led the discussion during the Drying and Ventilating Session 


A complete discussion was held upon the merits of approach-) 
ing management of the various paper mills and it was agreed) 
that in order to secure active participation of members, par- 
ticularly when experiments may be required in the mill! 
that a cooperative management would help considerably; 
in securing the data necessary for presentation through the} 
Drying and Ventilating Committee at future TAPPI meet- 
ings. 

During the general discussion which followed, it was 
tentatively agreed upon that a Project Committee should bey 
set up with active members from paper mills to work oni 
test data in securing a more accurate method of measuring} 
surface temperature of driers and to study methods of meas+ 
uring felt tension and moisture in the felts. 

At the close of the meeting, A. E. Montgomery of J. 01! 
Ross Corp. announced that he was retiring from active} 
participation in business and would, therefore, not be available 
as a member of the committee. His retirement was accepted) 
by the committee with the greatest of reluctance since he hast 
been very active on the committee and has helped and guide: 
its course through the past several years. | 

Rosert M. Cook, Secretary} 


Data Sheets Committee 


Following are the minutes of the meeting held at thew 
Sheraton-Mount Royal Hotel on Oct. 28, 1953. 
Present were: 
R. G. Quinn, Johns-Manville, Manville, N. J. 
W. H. Hall, Mead Corp., Chillicothe, Ohio 
R. A. Packard, 8519 Garland Ave., Takoma Park, Md. 
L. C. Jenness, University of Maine, Orono, Me. 
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Pe H: Nelson, Chas. T. 


Main, Inc. 


W’. Taylor-Bailey, Domin- 
ion Bridge Co.. Ltd. 


| D.E. Jones, E. D. Jones & Sons, Pittsfield, Mass. 

 G. W. Knapp, General Electric Co., Schenectady, N. U. 

' C. A. Young, Riegel Paper Corp., Milford, N. J. 

, K. J. Mackenzie, Eastman Kodak Co., Rochester, N. Y. 

_ A. L. Sippola, Socony-Vacuum, New York, No ¥ 

| H. F. Parker, New York & Pennsylvania Co., Lock Hi aven, Pa, 
| Geo. Hrubecky, Marathon Corp., Menasha, Wis. 

| J. W. Hemphill, Johns-Manville, New York, N. Y. 

s A. J. Winchester, TAPPI, New York, N. Y. 


The Canadian Pulp and Paper Association Technical 
ition Engineering Data Sheets Committee had been 
mvited to attend this meeting, and the following members 
vere present: 


P. N. Bowle-Evans, Canadian International Paper Co., Gati- 
neau, Que. ; 

A. M. Hurter, Stadler, Hurter & Co., Montreal, Que. 

C. C. Church, E. B. Eddy Co., Hull, Que. 

P. Remillard, Canadian International Paper Co., Gatineau, 
Que. 

C.§. Sutherland, Ontario Paper Co., Thorold, Ont. 

J. F. Frisch, Technical Sect. CPPA, Montreal, Que. 

H. W. H. Jones, E. B. Eddy Co., Hull, Que. 


| The meeting was called to order at 2:15 p.m. by J. W. 

Temphill, chairman. 
After welcoming the members of the Canadian committee, 
Mr. Hemphill outlined the plans of this committee to produce 
Pulp and Paper Mill Engineer’s Handbook. Mr. Hemphill 
nd Mr. Winchester had prepared a proposed outline for such 

handbook, and this was used as a basis for discussing 
retailed plans as to the form and content of the handbook, 
nd the methods to be used in producing it. 

The following decisions were made: 

1. The first job is for each member of this committee to 
end his considered criticism of the proposed outline to the 
ecretary, so that a more or less final form of the outline can 
e approved soon. 

2. The chairman and secretary are to draw up a definition 
f what is meant by the term ‘‘Data Sheet,’ and include 
me notes on the preparation of Data Sheets. These notes 
e to include a list of reputable standard handbooks that 
ay be expected to be available to every engineer. Infor- 
ation contained in these handbooks will not be reproduced 
the proposed pulp and paper handbook, except where it is 
ecessary to adapt such information to the pulp and paper 
dustry 
3. Each committee of the Engineering Division will be 
ked to form a Data Sheets Subcommittee, the chairman 
which will be a member of the Data Sheets Committee. 
hus the Data Sheets Committee will parallel the function of 
e function of the Standards Committee in the Testing 
ivision. Each Data Sheets Subcommittee will be assigned 
arisdiction over certain specific Data Sheets, and will be 
ssponsible for revising and correcting them, as well as for 
roducing new sheets in its own field. 

4. The scope of the handbook will be broad, but an attempt 
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H. M. Canavan, Mutual C. B. Christiansen, Pulp 
Boiler & Machinery & Paper Research Insti- 
Insurance Co. tute of Canada 


will be made first to fill in the gaps where data specific to the 
pulp and paper industry are needed. 

The present draft is an outline for a design and maintenance 
handbook and was drawn up with the data that a companion 
operating handbook would be produced later. There was 
some feeling that this separation will not prove feasible. 
It is expected that its feasibility or otherwise will be demon- 
strated as the outline is brought into a more final form, with 
titles of proposed Data Sheets included, so no decision was 
taken in this matter. 

Mr. Bowle-Evans, chairman of the Canadian Committee, 
expressed the happiness of his group to attend this meeting. 
Mr. Hemphill thanked Mr. Bowle-Evans and the other 
members of his committee for their assistance. It was 
suggested that the two groups should keep one another 
posted on their activities, since both groups are working 
toward the same goal. 

The meeting was adjourned at 5:00 p.m. 

J. WiINcHESTER, Secretary 


Materials Handling Committee 


The business luncheon of the Materials Handling Committee 
was held on Monday, October 26, at the Sheraton-Mount 
Royal Hotel, Montreal, Que., with Chairman A. P. Schnyder 
of Ebasco Services, Inc. calling the meeting to order. 

In addition, the following men were present: 


John R. Fielding, Unicn Bag & Paper Corp., Savannah, Ga. 
C. BH. (Dan) Patch, Morton C. Tuttle Co., Boston, Mass. 
A. E.. Drew, Southland Paper Mills, Inc., ‘Lufkin, Tex. 

Don Luebke, Marathon Corp., Menasha, Wis. 

H. F. McLeroy, Union Bag & Paper Corp., Savannah, Ga. 
R. F. Coltart, Link-Belt Co., Philadelphia, P: L. 
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E. C. Kurten, Hartford 
Steam Boiler Inspection 
& Insurance Co. 


R. C. Max, Factory Insur- 
ance Association 


J. C. Bullock, Link-Belt Co., Albany, N. Y. 

W. R. MeNally, Link-Belt Co., Chicago, Il. 

R. C. Morehouse, Crown Zellerbach Corp., Port Angeles, Wash. 
W.C. Bloomquist, General Hlectric Co., Schenectady, N. Y. 
H. F. Kusz, Link-Belt Co., Chicago, II. 

Kd. Bing, Link-Belt Co., Chicago, Il. 

H. A. Stoess, Jr., Fuller Co., Catasauqua, Pa. 


Mr. Schnyder announced that he was retiring as chairman 
of this committee, and, expressed his sincere appreciation to 
all of the members of the committee for their cooperation and 
assistance. He then turned the meeting over to W. R. 
MeNally, new chairman. 

Several suggestions were made regarding topics for the 
next Engineering Conference and it was decided to make final 
recommendations to the Engineering Division at the Annual 
Meeting in New York in February. 

Mr. Luebke suggested a paper by someone from the Exide 
Battery Co. in Chicago, regarding electric trucks and the 
industry, together with the application of various attach- 
ments to these trucks. 

Mr. McLeroy suggested a paper on “Preparation of Rolls 
for Shipment.” 

Mr. McNally suggested a paper on ‘Underwater Storage 
of Wood” together with handling of this wood at the Bowaters 
new mill in Tennessee. 

A. E. Drew suggested that further study of the handling 
of the different chemicals and materials be made, which would 
be a follow-up of the paper presented by H. A. Stoess, Jr., 
at the Tuesday morning session of the conference. 

A general discussion was had further regarding bark storage 
and disposition, and, it was further thought that possibly a 
round-table discussion on bark handling may be a good topic 
for next year. 

At the technical session of the committee on. Tuesday, 
October 27, H. A. Stoess, Jr., Fuller Co., presented the paper 
on “Economics of Various Methods of Handling Mill Supply 
Chemicals” and John Fielding, Union Bag & Paper Corp., 
described the pulpwood flume system installed at his com- 
pany’s mill in Savannah, Ga. 

H. A. Srorss, Secretary 


Mill Maintenance and Materials 
Committee 


After the luncheon at the Sheraton-Mount Royal Hotel, 
Montreal, Que., at 1:15 p.m. on Monday, Oct. 26, 1953, the 
chairman called the meeting to order to discuss the various 
items of business of interest to the committee. He advised 
the committee that 16 of the members had replied to the 
questionnaire which had been sent them prior to the meeting 
and that they had elected the following topics as the papers 
to be read at the mill maintenance and materials portion of the 
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R. C. Berger, General \j 


Sterling Skinner, Beloit 
wie it Electric Co. 


Tron Works 


1954 conference: ‘How Should Maintenance Handle the 
Spare Parts Problem” and ‘Evaluating Effectiveness of Mill} 
Maintenance,” and that the topic chosen for the round-table f 
discussion was “How Should Maintenance of Meters and | 
Instruments Be Handled.” He also advised the committee } 
that the new topics for papers and discussions which had been | 
received on the returned questionnaires would be added to} 
the list of topies for future use and would be submitted when | 
the questionnaire was sent out prior to the 1954 meeting. 

The chairman reported that the work on Project 342, | 
“Application Guide on Basic Specifications for Copper and | 
Copper Alloys, Monel and Stainless Steel,” apparently is in / 
the same position that it was a year ago and that because of | 
changing personnel on the committee and at the International | 
Nickel Co. that contact had been lost with the work being & 
done on this project but that Millard Hunter of the Interna-: 
tional Nickel Co. bad indicated that he would follow up this = 
project as soon as he received information from the chairman’s 
files relative to its present status. 

The chairman reported for Henry W. Downs, Jr., stating 
that Mr. Downs had prepared questionnaires which he 
proposed to submit to the pulp and paper mills in order te 
obtain the information needed to further the work of Projec* 
376, “Screening Capacities of Different Types and Designs 
of Screen Plates on Various Types of Stock,’’ and read to the 
committee the following portion of a letter he had received 
from Mr. Downs: The work on the capacities of slotted 
screen plates “is continually more involved; I have to 
gradually accumulate the necessary data. It may take 3 to 
5 years before I have presentable data; screen plate capacities 
depend on type of pulp, consistency, make of screen, or type 
of screen, type of showers, dilution wells, screen room arrange- 
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7, M. Kraus, Stadler, R. A. Packard, Mutual 
Hurter & Co. Security Agency 


nent of screens, etc. I think the whole thing as far as 
APPI is concerned should be deferred until I can accumulate 
ae figures.” 


Richard H. Smith of Beloit Iron Works presented each of 
ose present with a copy of his paper prepared under Project 
78, “Compilation of a Check List for Mechanical Preventive 
aintenance in Pulp and Paper Mills.” Mr. Smith’s report 
, quite extensive and very complete. It is hoped that most 
the information submitted can be presented in the form 
Data Sheets in the near future. The chairman com- 
vended Mr. Smith for the excellent job that he has done in 
>tting this information together. 

A. M. Cooper, committee secretary, advised that the report 
bmitted last year under Project 379, “Compilation of a 
heck List for Electrical Preventive Maintenance in Pulp and 
per Mills,” had not been criticized by any of the committee 
embers and it was therefore felt that the report on Mainte- 
ance of Motors was in final form and could be presented to 
e Data Sheets Committee for their action and suggested 
at the subcommittee proceed along similar lines covering 
mtrol apparatus. He was requested to do so. 

The chairman reported that the work on Project 380, “A 
abulation of Protective Coatings for Use Against Corrosive 
mditions in Pulp and Paper Mills,” had not been com- 
eted and that the work was so large that it was felt that out- 
e help might be necessary to bring this project, on which a 
ge amount of work has already been done, to completion. 
The chairman announced the resignation of B. L. Merriss of 
e Oxford-Miami Paper Co. as chairman of a subcommittee 
ndling Project 421 on “Maintenance Costs” and explained 
at this particular work had been discussed many times over 
e last several years but that no greater strides had been 
ade in accomplishing anything and stated that if anyone 
-esent was interested in the work he would appreciate know- 
it so that actual progress could be made under this proj- 


t. 

The committee felt that Project 456, ‘‘Substitutes for 
itical Materials,” should be abandoned as the need for such 
ormation was no longer necessary. 

The chairman reported that three items had been suggested 
new projects. It was felt that two of these items could be 
nsidered by the Subcommittee on Maintenance Training 
ograms. 

A. I. Sippola of the Socony-Vacuum Oil Co. reported for the 
beommittee on Lubrication and stated that he had been 
le to discuss with Henry Muller, acting chairman of the 
dustrial Relations Committee of the American Society of 
brication Engineers, the work which that society had in 
nd when they contacted the Engineering Division some 
ars ago. After considerable discussion it was felt that Mr. 
ppola, acting for the subcommittee, should investigate 
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Jacob Gottlieb, Westing- 
house Electric Corp. 


W. M. Wyburn, Federal 
Paper Board Co. 


further what cooperative effort could be made with the Amer- 
ican Society of Lubrication Engineers and act as he thought 
best. 

Richard H. Smith of the Beloit Iron Works in reporting 
for the Subcommittee on Maintenance Training Programs 
advised that this work would be picked up and carried for- 
ward. 

The chairman thanked the various members making the 
reports and expressed his appreciation for the work that has 
been accomplished by so many. 

H. F. Parker, Chairman 


Mill Planning and Economics Committee 


This gathering was a luncheon meeting called at 12:30 
p.m., Tuesday, Oct. 27, 1953. After a satisfying meal the 
group was called to order by the chairman. 

Previous to this meeting a “meeting by mail’ had been 
conducted covering many subjects up for consideration which 
prepared the several members on topics which would be 
brought up particularly the change of the wording of the 
name of the committee, the forming of two subcommittees, 
and finalizing of the plans for the committee’s program to be 
presented at the October, 1954, conference to take place in 
Philadelphia. 

Members present: 

A. E. Ball, Hull, Que. 

M. C. Celli, McKeesport, Pa. 

S. H. Grimnes, Plattsburg, N. Y. 


R. A. Packard, Washington, D. C. 
R. G. Seip, Pensacola, Fla, 


Members absent: 

P. A. Forni, Cohoes, N. Y. 

Visitors present: 

R. C. Max, Milwaukee, Wis. 

F. J. Kraus, Montreal, Que. 

Allan Hyer, Watertown, N. Y. 

Milton Jacobs, Boston, Mass. 

R. G. Macdonald, TAPPI, New York City 

Item 1, Name of Committee: After some discussion it was 
unanimously voted that the name should be changed from 
Mill Design and Economie Aspects Committee to: Mill 
Planning and Economics Committee. 

Item 2, Organization of Two Subcommittees: It is appar- 
ent that the name of the committee covers two divisions of 
thought more or less separated. ‘Therefore it was recom- 
mended and unanimously voted to have these groups labeled 
as follows with indicated chairmen: 

A. Subcommittee: Mill Location, Design and Construc- 
tion, chairman, Mario C. Celli. This committee will cover 
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economic considerations relative to mill location, construc- 
tion and arrangement, nearness to markets for finished prod- 
ucts, raw materials, chemicals, wrappings, etc., labor supply 
(skilled and unskilled), transportation (railway and highway), 
building requirements (single versus multi-story), width of 
bays of machine rooms, elimination of columns, soil conditions 
for foundations, etc. (steer clear of piling and and earth- 
quake areas), power supply, own electric and steam supply 
versus public utility, proximity to coal mines or oil if needed, 
water supply relative to quantity and quality. How perma- 
nent should mill construction be for chemical pulp mills when 
consideration is given to rapid obsolescence of equipment 
which is taking place in order that mills keep within the com- 
petitive field? Insulating materials in order that roofs over 
paper machines may not sweat is worthy of consideration? 
Living conditions, housing, food supply, sanitation? Must 
houses be built; investigation of fire and police protection, 
civic advantages, stores, schools, churches, parks, amuse- 
ments, etc.? Climate with special attention to humidity and 
prevailing wind direction, taxation, insurance, and analysis 
of cost on proposed product are other items to be covered. 

B. Subcommittee: Processes, Utilities, and Mill Opera- 
tion, chairman, Sverre H. Grimnes. This committee will 
cover economic considerations relative to the arrangement of 
the various components into an efficient layout taking into 
consideration the requirements of the productive equipment; 
appraisal of operation, analyses of causes of shutdowns on 
basis of preventive maintenance; efficiency of operation not 
only of machines themselves, but relative to each other (one 
piece of equipment wrongly installed may affect the operating 
efficiency of other machines); also consideration of necessary 
services bearing in mind the limitations of human nature. 
One of the most important elements in the efficient operation 
of a pulp and paper mill is the handling of materials. All of 
these items should work toward a climax of lowering of unit 
costs of production. 


Note for both subcommittees: There will be areas where 
the functions of these two subcommittees will overlap, but 
there should be no conflict but rather a supplement to each 
other. These two subcommittee chairmen may care to sub- 
mit requested authors’ outlines of paper to the other subcom- 
mittee chairman as well as our committee chairman for con- 
structive comments which when forwarded to the author, I 
am sure, will be received in the spirit in which they will be 
sent. 


Will each subcommittee chairman appoint one or more 
members of the main committee to be on each of their sub- 
committees. 

Item 3, Presentation of the 1953 program: This took place 
at 11:00 a.m., Wednesday, October 28. A good crowd lis- 
tened with interest to: ‘Fire Protection in Pulp and Paper 


118 A 


Mills,” by R. C. Max, Resident Engineer, Factory Insurance 
Association, and “Industrial Plant Building in Canada,”’ 
F. M. Kraus of Stadler Hurter Co. of Montreal. 


Discussions of the two papers took place at 3:45 p.m. th 
same day. 

Item 4, Data Sheet Committee: This committee had : 
meeting which your chairman attended on invitation. 
printed outline of suggested breakdown of tasks ahead witht 
descriptive subheads was distributed to all those present. Uj! 
to the time of this committee meeting, the organization con)! 
sisted of the chairmen of all TAPPI committees; however, 1), 
was decided and recommended that a subcommittee bi 
formed under each Engineering Division committee to tackli 
a much-needed job of reorganization of the data sheets and 
standards into a more usable mass of important and helpful 
information. This means that there is a great deal of worl) 
ahead. Therefore I am recommending the formation of a sub} 
committee seeking some member of Mill Planning and Eco} 
nomics Committee to be a subcommittee chairman of our com| 
mittee—someone who will be interested in going ahead witllt 
this type of work. I would be willing to serve on that com| 
mittee but not as chairman. Please indicate with answer} 
on accompanying sheet. | 

Item 5, Program for 1954: Discussion took place on many 
subjects and names of men for authors. After considerable 
discussion the committee agreed on the following: 


For Subcommittee A: ‘Paper Mill Rehabilitation Involy} 
ing Rebuilding Old Machine versus a New Machine.”’ 


Comments: Mike Jacobs came up with the idea of using 
Chas T. Main jobs, Mosinee Paper Co. and Finch Pruyry 
jobs (with or without use of companies’ names) as “guineg 
pigs” for this paper. Harold Ingraham, who is fully informed 
on these jobs, has been suggested as the author. Will Maria 
Celli handle this matter by corresponding with Mike, or in any 
other way he wishes to handle the matter and advise me of the 
outcome? 

For Subcommittee B: ‘Methods of Preparing and Present- 
ing Requests for Project Approval.’’ This is a much-neede 
subject because it was the consensus that there is absolutely 1 
uniformity in the manner in which this work isdone. Again I 
suggest that the subchairman appoint one or two members oft 
the main committee to work with him—correspond—select 
an author and advise the undersigned of his decisions. 


Se 


It is interesting to note here that the meeting held Wednes= 
day evening of committee chairmen reported comparatively 
little progress in the formation of a 1954 program. I would es+ 
timate that our committee is out front in this work as com~ 
pared to the others. Let’s keep it that way in all we do both# 
in timing and quality. 

Item 7, New Members: Upon motions made and duly sec+ 
onded, unanimously elected were: 


A. F. M. Kraus of Stadler Hurter Co. of Montreal 

B. Alan Hyer, vice-president in charge of sales, Bagley & Sewal 
_Co., Watertown, N. Y. 

C, Milton Jacobs, paper mill engineer, Chas. T. Main Co. 


Rouanp A. Packarp, Chairman 


Chemical Engineering Committee 


Minutes of TAPPI Chemical Engineering Committe 
meeting, Monday, Oct. 26, 1953, Sheraton-Mount Roya 
Hotel, Montreal, Que., are as follows: 


Members present were: 


J. R. Lientz, Chairman 


Lyle C. Jenness 
H. O. Teeple, Secretary 


N. Shoumatoff 
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1. O. Teeple, Interna- Nicholas Shoumatoff, 
tional Nickel Co. West Virginia Pulp & 
Paper Co. 


' Members present of the Chemical Engineering Subecom- 
nuttee on Digester Corrosion were: 


N. Shoumatoff, Chairman 
H. O. Teeple, Secretary 
S. J. Baisch 

P. K. Bloch 

H. M. Canavan 

C. B. Christiansen 

R. A. Davis 


E. W. Hopper 
F. E. Hutton 
E. W. Kieth 
J. R. Lientz 
W. B. Parker 
H. F. Peters 
C. W. Smith 


B. Thomas 


Guests present were: 


A. J. Winchester, TAPPI 
Douglas Jones, CPPA 
B. W. Burgess, PPRIC 

J. Sylvester 


J. H. Ross, PPRIC 
R. C. Stamm 
M. B. Newell 


* The luncheon meeting was opened by J. R. Lientz who 
ated he was pleased with the number of committee members 
esent and wished to thank them again for their continued 
“terest in the work being done by the committee. 
? Mr. Lientz reported that the February, 1954, session of the 
Whemical Engineering Committee would be held in conjunc- 
on with the Pulp Purification Committee, R. L. McEwen, 
airman. For his part of the February program three pa- 
ars have been scheduled: 


“Correlation of Evaporation and Brown Stock Washing,” 
by R. E. Bergstrom and W. G. Dedert. 

“Corrosion Study in Chlorine Dioxide Bleaching,’”’ by H. 
O. Teeple. 

“Description of Pulp Washing Equipment at Thilmany 
Pulp & Paper Co.”’ (tentative), by T. T. Collins and Paul 
West. 


# Mr. Lientz reported that a meeting had been arranged be- 
een the TAPPI and the CPPA Chemical Engineering Com- 
‘ittees for an exchange of ideas and comments. C. H. Rim- 
ber of Howard Smith Paper Mills, Cornwall, Ont., is chairman 
si the Canadian Committee. 

Mr. Lientz remarked that most of the activity in the Chem- 
al Engineering Committee was that of the Subcommittee 
Digester Corrosion, N. Shoumatoff, chairman. The 
teeting was, therefore, turned over to Mr. Shoumatoff. 

) Mr. Shoumatoff announced that the program for the Febru- 
y session of the Subcommittee had been completed as fol- 


_ 
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1. “Comparative Analysis of Digester Corrosion Measure- 

ments, Summary Report No. 2,” by N. Shoumatoff and H. 

O. Teeple. : i 

2. “The History of Carbon Brick Linings in Alkaline Pulp 

Digesters,’’ by Beaumont Thomas. 3 

13. “A Laboratory Approach to the Study of Digester Corro- 

sion,’’ by John W. Hasler. 3 ; _ 

4, “Experiments with Digester Corrosion Variables,’’ by E. 
W. Hopper and J. B. Morrison. 
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5. “Summary Report—Alkaline Pulp Mill Corrosion Sur- 
vey,’’ by C. B. Christiansen. 

6. “Bibliography on Alkaline Digester Corrosion,’ by R. P. 

Whitney and 8, J. Baisch (by title), 


With respect to the recent study of digester data by Ar- 
mour Research Foundation under TAPPI Research Grant No. 
50, Mr. Shoumatoff stated he was well pleased with the re- 
sults. However, it should be noted that all the work outlined 
initially had not been completed because of a lack of time. 
Armour had performed the reduction of the raw data which, 
with some additional computational work, would result in 
the committee’s being able to present more useful information 
to the industry. 


The results of the study to date were quite informative 
and provided the basis for the committee paper presented at 
this Engineering Conference. 


Additional correlation of the results of the Armour study 
to date will provide the basis for the committee paper to be 
presented in February. This paper will largely deal with 
other effects than corrosion rates of various materials of con- 
struction which constituted the bulk of the present paper. 


Mr. Shoumatoff said the work next year for the committee 
would be to establish a mechanism for the continuous collec- 
tion and evaluation of inspection data as accumulated by the 
mills. These data would pertain not only to those digesters 
already studied but also to those digesters not previously 
studied by Armour. 

Further, better answers are desired to these questions: 

1. How to reduce corrosion of existing digesters. 

2. How to specify digester materials of construction for op- 
timum economical corrosion performance. 

3. What is the trend of digester corrosion in relation to 
probable future developments: (a) high yield; (b) hard- 
woods; (c) NSSC make-up; (d) continuous pulping; (e) 
prehydrolysis. 

Mr. Shoumatoff reported that the work on the forthcoming 
TAPPI Monograph No. 12 on Digester Inspection was pro- 
gressing nicely. All chapters have been submitted and Jack 
Winchester of the TAPPI staff had taken on the job of editing 
the monograph. It is anticipated the monograph will be dis- 
tributed prior to the February meeting. It is believed this 
monograph will fulfill the needs of the individual mills for an 
inspection procedure. It should stimulate the collection of 
continuously improving reliable data of wider scope for fur- 
ther study. 

Claud Christiansen of PPRIC made a few remarks on the 
status of the Canadian study. 

The meeting was adjourned at 5:00 p.m. 


H. O. Trepren, Secretary 
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Steam and Power Committee 


Following are the minutes of the meeting held during the 
8th Engineering Conference, Sheraton-Mount Royal Hotel, 
Montreal, Que., on Tuesday, Oct. 27, 1953. Those present 
were: 


Members: 


W. M. Wyburn, Chairman 
J. Gottlieb, Secretary 

H. R. Emery 

D. C. Edmiston 

W. H. Hall 

R. V. Knapp 

N. H. Mailhos 


R. G. Macdonald 
M. F. Schanufer 
R. H. Sogard 

J. KE. A. Warner 
W. M. Wyburn 
V. P. Owens 

H. B. Wallace 
W. B. Wilson 


Guests: 


P. L. Nelson, Chas. T. Main Co. 
W. C. Bloomquist, General Electric Co. 
F. D. Snyder, Westinghouse Electrie Corp. 


Mr. Wyburn opened the meeting and there was a general 
discussion of a number of topics that had been presented as 
subjects for the 1954 meeting. The members were re- 
quested to vote on a final choice of subjects and the results 
tabulated below are the topics which will be used. 


Main Program: 
1. “Maintenance Procedures for Preventive or Sched- 
uled Outage of Power Plant Equipment.” 
2. “Survey of Bark Dewatering, Storing, and Han- 
dling.” 


Round Table: 


1. Outdoor power plants with comments on design for 
Northern climates, and a discussion of practices and 
design for reducing costs of power plants designed for 
paper mills. 


Appoint of Subcommittees Long-Range Projects: 


1. Training of Power Plant Engineers: J. E. Warner, 
chairman; V. P. Owens, assistant. 
2. Yearly Compilation of Data of New Paper Mill 
Power Plants: R. H. Sogard, chairman. 
3. Data Sheets: W. H. Hall, chairman; W. B. Wilson 
and V. P. Owens, assistants. : 
J. Gorriies, Secretary 


Hydraulics Committee 


The Hydraulics Committee presented one paper at the 8th 
Engineering Conference in Montreal on Monday, Oct. 26, 
1953. This paper was entitled “A Progress Report on Pipe 
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The paper was well received and favorably commented on. 


Hydraulics Committee luncheon 


Friction Studies” and was presented by Mr. Durst of thi 
University of Maine, Orono, Me. 

This paper was a report of the work being done on pipe frid 
tion loss at the University of Maine, under a TAPPI researe\y 
grant, during the last year. This report indicated that muc\¢ 
progress had been made and that correlation had been ob 
tained between a laboratory shear tester and a pipe system fo 
bleached sulphite pulp at varying consistencies and velocities 


A discussion meeting was held on this paper the same after 
noon, attended by approximately 25 people. Professor Jent 
ness and Mr. Durst presented to the meeting a number of 
difficulties they were having with their test setup and re’ 
ceived many valuable suggestions from those present. + 
very spirited discussion took place for about an hour and : 
half. 

The Hydraulics Committee held a luncheon and busines? 
meeting on Oct. 27, 1953, attended by ten members, at whic 
the following items were discussed and the indicated action! 
taken: 

1. It was.decided that reruns should be made on the pres’ 
ent shear tester and piping system, using two pulps of differ 
ent characteristics than bleached sulphite at two consistencies# 
and two velocities to see whether or not the same correlatic 
held. The pulps selected were hardwood sulphite and un- 
bleached southern kraft. 

2. Certain defects in the design of the present shear tester 
were discussed and new designs were suggested. Various 
members of the committee agreed to have the necessary parts 
for a new design of shear tester made in their respective plants! 
from drawings supplied by the University of Maine, in order 
to hold down the expense of this project. | 

3. At the 7th Engineering Conference it was suggested 
that the Hydraulics Institute be approached with the sug¥ 
gestion that they help finance this project. V. deP. Gerber 
eux reported that the Executive Committee of the Hydraulics 
Institute had turned down the request on the grounds that it 
would set a precedent for the support of research in other in 
dustries. 

4. Mr. Mackenzie gave a report of the financial status oft 
the project, showing that all of the TAPPI funds granted of 
date had been expended and the University of Maine had 
spent an additional $1004.37 to complete the work necessa 
for the presentation of the present progress report. 

5. Professor Jenness and Mr. Durst estimated that 2 years’ 
additional work will be required to complete this project at 2 | 
cost of $5000 per year. It was decided to ask the Research} 
Appropriations Committee to grant an additional $11,000 fo 
this project, $1000 to reimburse the University of Maine fo 
work done to date and $10,000 to be spent over the next 2: 
years. 


K. J. Mackenzin, Chairman | 
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japermaking (Cylinder) Committee 


At a committee meeting held at TAPPI headquarters in 
pv York on Nov. 6, 1953, final plans were made for the 
fogram to be presented at the 1954 Annual Meeting Feb 
|-18, 1954, in New York. iS 
, he theme of the February sessions is to be “Smoothness of 
Aperboard Including Both Visual and Printing Smoothness.” 
mis subject will be dealt with under the following eizht 
mdings: General Scope, End-Use Requirements, Testing, 
‘ishing, Drying, Wet End, Stock Preparation, and Raw 
ihterials. A paper will be presented under each of these 
@dings, in which the factors in each of the above areas will 
}discussed as they influence the various undesirable qualities 
#cting the smoothness of the sheet, viz.: lumpy formation, 
# marks, wire marks, foreign matter (shiners, slime spots. 
.) fuzziness, interfiber voids, incompressibility, surface 
ds, check, crush, cockles, and mechanical damage (in- 
ding scabs, press cuts, and calender cuts). 
These eizht papers will constitute the prozram on Tuesday, 
pruary 16. On Wednesday morning, February 17, G. T. 
®negar will review the papers briefly, following which an 
in discussion of the entire subject will be held. 

sists of factors involved in smoothness under each of these 
# dings are given below, along with the names of the chair- 
responsible for the various sections of the meeting, and 
names of the speakers which have been announced to date. 


boothness of Paperboard Including Both Visual and Printing 
Smoothness 


weneral Scope: Chairman and Speaker—Glen T. Renegar, 
Container Corp. of America, Philadelphia, Pa. 


md Use Requirements: Chairman—T. Luey, Sutherland 

aper Co., Kalamazoo, Mich.; Speaker—T. Luey. 

A. Boxboard used in the manufacture of cartons should 
appear smooth to the naked eye. Defects in this 
class are: 

1. Cockles. 

2. Checks. 

3. Crush. 

4. Scab marks. 

5. Lumps due to foreign matter. 

6. Felt marks. 

7. Wire marks. 

8. Mechanical damage, such as press and calender 

cuts. 

The above defects are normally quite obvious and 
will cause substantial troubles in printing. They 
are determined visually. 

B. Boxboard used for printing should have sufficient 
smoothness to permit the proper reproduction of the 
design. The smoothness requirements are depend- 
ent on the type of printing process involved: 1e., 
offset, gravure, or letterpress. The letterpress 
process has the highest requirements for smoothness 
and factors of concern here are of less importance in 
the offset and gravure methods. 

Smoothness deficiencies of this class can be divided 
into two types: 
(a) Small surface irregularities. 
1. Interfiber voids. 
2. Fuzz. 
3. Fine felt and wire marks. 
(b) Formation irregularities. 
1. Lumpy or wild formation. 
2. Streaks due to weight and caliper varia- 
tions across the sheet. 


C. A secondary factor affecting smoothness during 
printing is the compressibility of the board. The 
easier it is to compress a board the more readily will 
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it lose its surface roughness during printing. Factors 
affecting this characteristic are: 

1. Softness of fibers. 

2. Density of the sheet. 

3. Moisture content. 


3. Testing: Chairman and Speaker—T. Luey. 
A. Instruments and methods of measuring smoothness 
of a free surface. 

1. “Use of Grazing Light to Produce Areas of 
Lizht and Shadow,” Instrumentation Studies 
VIII; Paper Trade J. 104, No. 11 (7'S157-160). 

2. “Use of Microscope and Measuring Focusing 
Adjustments on High and Low Spots in Sheet,” 
Instrumentation Studies VIII. 

3. “Electrical Capacitance Method,” Instrumen- 
tation Studies X. 

4. “Use of Stylus to Follow Surface Contours,” 
Tech. Assoc. Papers 25: 619 (1942). 


B. Instruments and methods of measuring smoothness 
of a surface under pressure. 

1. “Bekk and Gurley Instruments,’ Instrumenta- 
tion Studies IX; Paper Trade J. 104, No. 12: 
62-66 (T'S 174-178). 

2. “Williams Smoothness Tester,’ Instrumenta- 
tion Studies XXV; Paper Trade J. 106, No. 
4 (TS 34-88). 

3. “Gurley Hill SPS Tester,’ Instrumentation 
Studies XXXVI; Paper Trade J. 110, No. 
23 (T'S 302-309). 

4. “The Chapman Method,” Pulp & Paper 
Mag. Can. 48, No. 3: 140-150. 

C. Evaluation of printing smoothness by printing. 

1. Berberich and others, Tech. Assoc. Papers 
31: 281-286 (1948). 

2. Diehm, R., Tappi 33, No. 2: 42A-48A (1950). 

3. Eckhart and Burnett, Tappi 36, No. 8: 369-371 
(1958). 

4, Finishing: Chairman—P. Smith, Continental Paper Co., 
Ridgefield Park, N. J.; Speaker—K. M. Winrich, Cornell 
Paperboard Products Co., Cornell, Wis. 

A. The following factors are involved in the degree of 
“supercalendering’’ or ‘‘smoothing’”’? when a dried 
or semidried sheet.is reduced in bulk by a calendering 
operation (in other words, reduction in bulk or 
increase in density can be accomplished in many 
different ways, but the following factors are vital in 
how much smoothing is accomplished when bulk is 
reduced): 

1. Roll diameters. 

2. Types of rolls. 

3. Number of stacks and number of rolls per stack. 

4, Solutions used and places of application. 

5. Nip pressures. 

B. Other items also known to be very critical: 

1. Moisture content at the calender. 

2. Picking of rolls and scabbing. 

3. Calender creases. 

5. Drying: Chairman—P. Smith; Speaker—K. M. Winrich. 

The following are the factors in this area that govern 

the smoothness of the sheet: 

1. Drier surface smoothness and cleanliness (controlled 
by doctoring). 

2. Rate at which surface temperature is brought up and 
maximum temperature attained. 

3. Sheet tension throughout the driers. 

4. Slippage in the last section. 

5. Smoothing in drier sections with the use of smoothing 
rolls. 

6. Wet End Operation: Chairman—G. C. Ehemann, Jr., 
Ohio Boxboard Co., Rittman, Ohio. 

“The Design and Operation of a Press Section for 
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Good Finish,’ by Baxter Chamberlain, Container 
Corp. of America, Wabash, Ind. 

“The Design and Operation of a Vat Section for Good 
Finish,’ by Duncan Brawn, The Gardner Board and 
Carton Co., Lockland, Ohio. 


A. Press section check list of factors affecting finish 
1. Lumpy formation—none. 


2. Felt marks. 
A. Type of felts. 
1. Affected by helper drive. 
2. Felt whipper. 
3. Spreader rolls. 
4. Suction box lips. 
5. Other mechanical aspects. 
B. Nip pressures. 
1. Number of nips. 
2. Roll sizes. 
3. Roll design. 
4. Felt line. 
5. Cover plastometers. 
6. Roll overhang. 
C. Subsequent pressing. 
1. Number of finishing presses. 
2. Design of presses. 
3. Type of felts. 
4. Operation. 
3. Cylinder wire marks. 
A. Couch pressure. 
B. Effacement in finishing presses. 
C. Couch cover plastometer. 
4. Extractor wire marks. 
A. Face wire design. 
B. Nip pressures. 
C. Cover plastometers. 
D. Bottom roll design (suction or plain). 
. Foreign matter—none. 
. Fuzziness—none—see Surface voids. 
. Interfiber voids—none. 
. Incompressibility. 
A. Press section design (suction, etc.). 
B. Nip pressures. 
C. Cover plastometers. 
D. Speed. 
9. Surface voids—felt pick. 
. Number of presses. 
. Felt line. 
. Roll overhang. 
. Slices. 
. Nip pressures. 
Nip water removal. 
. Type and condition of felts. 
. Cover plastometers. 
10. Check. 
A. Type and condition of felts. 
B. Design and arrangement of presses. 
C. Roll overhang. 
D. Nip pressures. 
Lie Crush: 
A. Type and condition of felts. 
B. Design and arrangement of presses. 
C. Roll overhang. 
D. Nip pressures. 
12. Cockles—none. 
13. Mechanical damage. 
A. Press cuts. 
1. Press section design. 
2. Draw control. 


ono oo 
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3. Mechanical condition of press equip- 


ment. 
4. Felt wrinkles. 
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B. Scabs. 
1. Doctors. 
C. Felt damage. 
D. Dirt on felt. 
B. Vat Section check list of factors affecting finish. 
1. Lumpy formation. 
A. Cylinder overload. 
1. High consistency. 
2. Retarded drainage. 
3. Speed. 
4. Inadequate forming areas. 
B. Flocculation. 

. Entrained air. 

. Low velocities. 

. Temperature. 

. Fiber characteristics. 

5. Chemicals. 

C. Cylinder fill-up. 
D. Vat and cylinder design. 
E. Vat operation (control by operator). 
2. Felt marks—none. 
3. Cylinder wire mark. 
A. Face wire design. 
B. Vat type. 
C. Vat operation (consistency, volumes, head 
etc.). 
4. Foreign matter. 
A. Vat system design for clean-up. 
B. Proper clean-up. 
C. Slime control treatments. 
5. Fuzziness. 
A. Vat operation (mold head, consistenci¢ 
etc.). 
6. Interfiber voids. 
A. Face wire design (retention of fines). 
B. Vat operation. 
7. Incompressibility. 
A. Vat operation (mold head, vat load, etc.). 
8. Surface voids—felt pick—none. 
9. Check. 
A. Vat operation (later removal). 
10. Crush. 
A. Vat operation (water removal). 
11. Cockles. 
A. Vat operation (see Lumpy formation). 
B. Vat type (counterflow or direct flow). 
12. Mechanical damage. 
A. Face wire condition. 
B. Deckles. 
C. Rain. 
D. Dirt on mold. 

7. Stock preparation: Chairman—E. Manogue, Gibralt 
Corrugated Paper Co., North Bergen, N. J.; Speaker} 
O. P. Fussell, Lowe Paper Co., Ridgefield, N. J. 

The following factors may affect the smoothness of t 
finished board. 
1. Type of furnish. 
2. Cleanliness. 
3. Development of fibers through hydration am 
cutting. 
. Overdeveloped stock causing cockles, checks, at 
picks. 

5. Loading; size, clay, starch, alum. 
6. Freeness. 
7. Consistency regulation. 
8- Quality of supply water. 
9. Air content of stock. 

10. Agitation. 

11. Additives to retain pigment. 

8. Raw materials: Chairman—A. E. Bachmann, Missisq 
Corp., Sheldon Springs, Vt. 
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LOCAL SECTION ACTIVITIES 


jew England 


)The December meeting of the New England Section was 
») afternoon and evening affair featuring a visit to the Chemi- 
| Paper Mfg. Co., Holyoke, Mass., and a technical program 
the afternoon with a dinner followed by the presentation 
iia movie ‘“‘Deep Water’’ through the courtesy of Layne- 
>w York, Inc. 


“The technical program consisted of two papers: ‘‘Analysis 
Variance in Dealing with Mill Data,” by Geoffrey Beall, 
wofessor of Statistics, University of Connecticut, Storrs, 
ynn., and ‘‘Waste Disposal Problems of the Small Mill,” 
) Harry Gehm, Technical Adviser, National Council for 
eam Improvement, New York, N. Y. The texts of these 
#pers follow this report. 


The New England Section of TAPPI has voted to offer free 
mbership in the Section to all upperclass students in the 

‘per Engineering Dept. of Lowell Technological Institute. 
well, Mass. 


The names of the men awarded membership are: 


NIORS: 


Aasheen, Edward Arthur 
dallas, Kenneth Barnes 
liggins, Charles James 
Aarchand, Albert Joseph 
~elliccione, Robert Joseph 
tushton, Warren Stanley 
argent, Thomas Joseph 
‘ournas, Arthur 
alechowski, Edwin 


JUNIORS: 
Hince, Lawrence 
Iannazzi, Fred Domenic 
Kane, Edward Hugh 
Karp, Herbert Eugene 
Lind, Clark Herbert 
Nagle, Robert Thomas 
Powell, Henry Joseph 


.t the December 4 meeting of the Section at the Roger 
ith Hotel, Holyoke, Mass., a representative group of these 
were present, and they were formally introduced by 
sefessor John Lewis, Head of the Department of Paper 
ineering. 
‘he present enrollment, in addition to the above upper- 
smen, is 13 sophomores. About 25 freshmen are expected 
oll in the Spring semester after a common Fall semester 
fall freshmen. 
R. W. Ramspe tu, Secretary 


Analysis of Variance in Dealing with Mill Data 
Geoffrey Beall 


My position is difficult because many of you under- 
fd the general question of analysis of variance and will 
nothing new. Those who are unfamiliar with the pro- 
fire may be so concerned with some one of your immediate 
aplems that you may not realize that I am only dealing 
h a small part of statistical theory—possibly inappli- 
#e—and be disappointed. Under these handicaps I will 
sto indicate the general nature of analysis of variance and 
Sibroad class of mill problems to which it applies. 


7 indicate the general nature of the problem I shall first 
(t out its similarity to process control charts (with estab- 
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management). I can presume that most of you have some 
familiarity with the control chart where the important fea- 
ture is that we say points outside certain limits are to be taken 
as an indication of lack of control. Variation between the 
limits is to be tolerated and is not to be the occasion of adjust- 
ing the process. While there exists a possibility of this system 
misleading us slightly it will give less such confusion than any 
other system of decision. The operation has been recently 
likened to that of transmitting a message by wireless. Then 
we receive a mixture of message and static and have to make 
up our minds which is which. We shall seldom go wrong if we 
suppose the variation in product that lies between the limits 
is the static or our operation while the occurrence of a point 
outside the limits is a message from the process that all is not 
well; it is a call from the process for attention. Analysis of 
variance is concerned with the same problem of distinguishing 
genuine parts of a message due to the process from the static 
included in our operation. 

Analysis of variance differs from process control in that it 
involves a more reflective contemplation of the process. 
Perhaps product has been made for many months but it is 
advisable to consider whether there is an indication that the 
process leaves something to be desired or to be corrected. 
In contrast process control involves a decision from moment 
to moment as to how the process is behaving and whether any 
remedial steps should be taken. Analysis of variance is the 
careful study of a document whereas process control is a con- 
versation. 

Let me present one very simple illustration of a body of 
data amenable to analysis of variance as below. It concerns 
moisture determination at three positions across a machine 
for four reels. We have: 


Reel SS 


Position SSD Reel average 
1 2 3 
1 Qe ee OHO) P45 Hh 
2 Bat 3.8 4.3 3.9 
3 3.4 4.6 3.6 3.9 
4 24. 4.2 2.8 3.2 
Position 
average 0) BH 3.6 3.4 


We have struck averages for reels and positions—as would 
anyone—with the idea that these will tell us whether any of 
the reels or positions were unusually high or unusually low. 
Now, however, we come to the statistics when we consider 
that any given result, say the third position across the second 
reel (moisture 4.3) may be subject to a good deal of static. 
By this we mean that it is 0.9 above the general average of 3.4 
not only because it belongs to a reel that may be high and not 
only because it comes from a position that may be high but 
because the record gives a little high squeal at this point. 
We can never say how much this is part of the actual produc- 
tion and how much is due to the testing room—both must 
contribute to the actual static of the operation. We must be 
prepared for some such chance and incoherent element in the 
observation of 4.3 that will play a part in the average for the 
second reel. Similar chance elements, error or static, may 
conceivably enter into each of the twelve observations of the 
table and enter into the averages for, let us say, the reels. 


123 A 


New England Section December meeting group 


Finally we come to the question of whether the variation 
among the averages for reels consists of anything but this 
error or static. If the variation in reel averages consists of 
nothing else we should not concern ourselves with the varia- 
tion among them as something genuinely characteristic of the 
reels but only as a problem of chance fluctuation or static. 

The present is not the time to go into the details of how one 
decides on whether the variation among the reel averages has 
an indication of true variation among the reels. The details 
of analysis of variance can be found in many books by anyone 
who has become interested in the idea. 

At the moment it is probably more important to point out 
that many situations in the mill may be surveyed in this way. 
We might, for instance, consider some character of pulp 
cross-classified according to source and time in order to dis- 
cover whether there was any clear over-all difference according 
to source or time. The only important character of the data 
is that we have an observation to put in each position for 
source and for time—as in the small present illustrative table. 

Another use of analysis of variance is to give each of several 
testers a part of each of several materials. We should then 
get results like the above by three testers on each of four lots 
of pulp. We might explore for the inconsistency or static in 
their determinations and in contrast look for any systematic 
tendency for the testers to be high or low. 

We might again run an experiment where four starches 
were tried with each of three furnishes. When tests had been 
made on the resulting product we should again have a table 
of twelve values that might be studied for consistent differences 
due to furnish and for consistent differences due to kind of 
starch. We should judge the significance of such differences 
by studying whether they might be merely the accumulated 
inconsistencies of the individual items. 

The one technique of analysis of variance may be used for 
the most various practical situations. The aspect of the 
analysis that is to be stressed will, however, vary according 
to circumstances. Thus in the case of the furnish and starch 
experiment we should not be interested in the experimental 
error or static except to be sure that we are not making a 
report on averages for which it is the major element. The 
experimental error is simply a nuisance. In the case of the 
survey of testers on various lots of pulp we should certainly 
not be much interested in whether the lots of pulp differed. 
We should possibly be little interested in whether a tester 
was systematically high or low—his comparison of two pulps 
would be unaffected so long as he equally tended to high 
results for each. We should be definitely interested in the 
experimental error or static. 
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We may conclude with two cautionary remarks. First, | 
a survey of the position versus reel type the analysis |} 
variance, while quite proper, does not tell the full story f 
many practical purposes. Thus we may find that the vari}), 
tion due to positions across the machine is significant and thiy 
variation due to reels is significant. We may then suppo\y 
that we might appreciably better our product by introducing 
process control in these two directions. In this we may 
disappointed. The reason may be that while the effects |p 
and across the machine direction are consistent and cley 
they still contribute no great percentage to the total varil, 
bility of the product. Let us not attempt to explore th 
question fully but remember it as a question that may ned 
an answer. The second caution is that not all mill exper 
ments are suitably explored with an arrangement like that } 
the small illustrative table. For instance, it would be folly 
to explore the concentration of reagent and of cooking timb 
as necessary for a new wood, in all combinations of the tw| 
Extreme concentration for a long time would almost sure 
give a poor yield of pulp or poor pulp. The criterion | 
whether an analysis of variance experiment of all combinatiog 
should be run is whether all combinations have any practic} 
interest. 


Waste Disposal Problems of Small New England Mills 


Harry W. Gehm 


In piscusstina waste disposal problems of the sma 
mill, the problems to be considered involve the character of t 
mill discharge, its effects on the stream, and its response 1] 
existing waste treatment methods. Also, the common chara 
teristics of small streams in New England must be taken in@l 
account since their properties in respect to self purificatia: 
are frequently unique. 
Spent process waters from this type of mill can be divide 
into two general classes. These are: (1) those not containiz 
cooking liquors and (2) those containing cooking liquors. 
The first type consists mainly of overflow white water 
The major polluting constituents of these is suspended matte 
although some may contain considerable dissolved organs 
matter derived from cellulose degeneration, residual coc 
liquor, organic sizing or adhesives, and debris if old papers ai 
used in the process. Both dissolved and suspended organ 
matter are oxidizable by microorganisms and can be respons 
ble for reduction in the dissolved oxygen in receiving waters 
Suspended matter can be divided into three general classes 
These are as follows: (1) coarse material removable b 
screening, (2) settleable solids, and (3) nonsettleable solids. } 
The first class consists primarily of fibrous matter as cant 
second, although where fillers are employed the imorga 
content can be high. The third class is high in imorga mM 
matter due to filler and coating materials. | 
The second type of effluent is similar to the first excep 
that superimposed upon it is a relatively large amount of dif 
solved organic matter resulting from the cooking process 
Such effluents may also be high in pH and alkalinity due t 
the use of caustic soda or other alkalies in pulping rags, rop 
jute, or flax or in deinking old papers. Use of sulphides ani) 
sulphites in such pulping processes may alter the nature ¢} 
the waste since such compounds can produce taste and odor: i 
water of themselves or as part of the decomposition proces? 
They have an avidity for dissolved oxygen and are potentialh 
toxic to aquatic life. 
Sources of effluents from pulping processes of this type ai 
generally as follows: (1) blow liquor, (2) beater wash wate 
and (3) bleach wash water. 
Suspended matter can have several effects on a receivi 


Harry W. Geum, Technical Adviser, National Council for Stream Improv 
ment, New York, N. Y. } 


Vol. 37, No.1 January 1954 


jream. It can cause turbidity and discoloration as well as 
brm sludge deposits. If organic, it is inclined to undergo 
jicrobial decomposition, either in suspension or in deposits 
‘mploying dissolved oxygen derived from the water in oxida- 
jon of the organic matter. As aquatic life depends upon dis- 
; ved oxygen for its respiration, too great a depletion of it 
fill cause fish to die or move elsewhere and the development of 
ish food organisms is hindered rendering the area unattrac- 
ve to desirable species of fish life. 


: 

| Dissolved organic matter decomposes with depletion of 
ikygen and is frequently the cause of discoloration (cooking 
quors and dyes). If sufficient is discharged in relation to 
vailable dilution, the entire stream may go anaerobic, turn- 
jig black and producing noxious odors since conditions become 
ducing rather than oxidizing. 


i The discharge of alkali is not generally as serious as one 
ight imagine since it is generally neutralized to a large 
ttent by acidity in both paper machine overflow water and 
jream water. Also, aquatic life is tolerant to relatively high 
tkaline levels. Damage from this source is almost invariably 
one to irregular discharge of ‘‘slugs”’ of highly alkaline wastes 
sich as blowdown liquors. 
is Methods for reducing the suspended solids content of ma- 
ine overflow waters apply the principles of flotation, filtra- 
mm, sedimentation, and sludge blanket clarification. The 
1oice of equipment depends upon many factors, the most 
‘portant of which are the product manufactured, raw ma- 
jrials employed, water reuse, removal requirements, and 
aether or not the recovered solids can be returned to the 
#:ocess for incorporation in the product. It is the case with 
Tost machine waters that a high degree of clarification can be 
snsistently obtained if suitable equipment of adequate capac- 
is employed, if it is properly installed and integrated in 
sje system and given adequate supervision and maintenance. 
\ en difficulties due to fluctuations in waste flow, tempera- 
‘re, and solids content, as well as the presence of entrained 
> or gases formed by the reaction of coagulants or fillers 
sent in the effluent. Apparent lack of improvement in 


si nute concentrations of fine titanium pigments has in some 
wistances been troublesome. 

euse of clarified machine waters where dyes are em- 
pyed has led in many cases to great improvement in the ap- 
warance of receiving streams. Clarification will remove 
Som 30 to 60% of the oxygen demand from most machine 
olerflow waters but cannot be expected to remove much of 
demand caused by dissolved organic matter. Recircula- 
On of a portion of the clarified machine water will reduce 
average daily dissolved B.O.D. load discharged but as 
visolved matter builds up in the system the load discharged 
the end of a machine run becomes abnormally high. 


4The earliest attempts to relieve pollution resulting from the 
‘scharge of cooking operations were the segregation and 
rage in lagoons of the blowdown liquors during periods of 
w stream flow. This technique required the presence of 
‘table land adjacent to the mill and sufficiently removed 
(ym habitation so that the odor of the stored liquor would 
sit create a nuisance. In some instances where the land was 
vnited the liquor was collected daily and treated batchwise 
oth coagulants such as alum and calcium chloride. After 
itling, the supernatant was decanted and discharged propor- 
mally and the sludge lagooned. Disadvantage of this 
“ethod of treatment over and above the high chemical cost 

\s the fact that only from 10 to 25% of the oxygen demand 
s precipitated, although color reduction was high. Sludges 
»produced were voluminous and did not drain or dry readily. 
itempts to evaporate blow liquor at one rag mill have not, 
ttour knowledge, been successful due mainly to foaming. 
at odors also make evaporation a questionable ap- 


ach irrespective of the relatively high cost of this operation 
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H. W. Gehm, National Council for Stream Improvement 
and F. S. Klein, Byron Weston Co. 


and the residue disposal problem remaining. More en- 
couraging than attempts to treat the blow liquor alone, has 
been work on combined mill effluent. Treatment of the 
combined discharge at one mill in a large oxidation lagoon has 
resulted in the removal of most of the suspended matter and 
a substantial portion of the oxygen demand. This mill 
pulps mainly jute. Trickling filter experiments carried on at 
a rope mill indicate that the combined waste can be oxidized 
to an appreciable degree in this device if sufficient ammonia 
is added and the feed waste maintained substantially neutral 
in reaction. The limitations of these methods are, in the 
case of oxidation lagooning, the large area of land required 
and in the case of the trickling filter, high capital and operating 
cost. Recent experiments sponsored by the National Coun- 
cil for Stream Improvement have dealt with treatment of the 
blow liquor combined with the wash water obtained during 
the first hour of beater washing. This combination yields 
a large percentage of the total oxygen demand contributed 
by the pulping operation in a relatively small volume of water. 
Treatment consists of aerating the waste for periods varying 
from 12 to 24 hr. with low pressure air after the addition of 
ammonia and in the presence of a dispersed microbial seed 
material. B.O.D. reductions approaching 90% have been 
obtained in the laboratory on some cooker wastes. Foaming 
troubles have eliminated this technique as a possibility for 
treating others such as flax pulping effluent. Neutralizing 
requirements must also be considered in the application of any 
biological process. Pilot plant tests of this process are now 
under way at one mill and others are considering such test 
work. 

In many instances in New England mills are located on 
very small streams which, with impoundment at the mill 
site, provide little more than sufficient water to operate the 
plant during periods of low stream runoff. This means that 
the mill effluent receives but little dilution on discharge. 
Fortunately most such streams are shallow below the mill 
site and consist of a series of pools and riffles. The riffles 
provide means whereby the water is continuously re-aerated 
providing in a short distance of travel the oxygen necessary 
for rapid oxidation and prevention of anaerobiasis with its 
attending nuisance. Also, nature provides a high degree of 
seeding in such cases in the form of heavy slime growth at- 
tached to the rocky bottoms. Under these conditions algae 
also supply oxygen at a high rate since their respiration is the 
reverse of the bacterial forms. Under these conditions puri- 
fication rates increase to from 5 to 10 times those normally 
observed for streams of cannular cross section. This means 
that the major effects of the wastes are nullified after a rela- 
tively short distance of travel or time of passage. In some 
instances, a high degree of self purification will occur in a 
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heavily laden stream as little as 5 miles below the mill, whereas 
the same degree of purification might require as much as 25 
miles of flowage in a deep stream.’ Hence, a short section of 
the stream is sacrificed to protect the greater portion. 

Alleviation of pollution under these conditions lies in two 
categories. One is to provide sufficient treatment of mill 
effluents so that nuisance does not occur and self purification 
is allowed to proceed rapidly. Little more can be expected 
of waste treatment under these conditions because of eco- 
nomic considerations, even though improved methods are de- 
veloped. The second approach is providing more water in 
receiving streams during the Summer months through added 
storage and more prudent regulation and usage of existing 
supplies. 


Empire State (Central District) 


The December monthly meeting of the Central District, 
Empire State Section of TAPPI, was held at the University 
Club, Syracuse, N. Y., on December 4. A social hour pre- 
ceded and 85 attended. 

Harry Gray, chairman, introduced the following members 
of the head table and members of the Empire State Section 
Executive Committee which had met that afternoon at the 
Forestry College: Ralph Prince, D. Chace Mather, Earl 
Sommerville, Horace A. Spencer, Ralph Kumler, Robert M. 
Drummond, John Crocker, George Martin, Wm. R. Willets, 
and James D. Parmele. 

F. W. O’Neil introduced Bert Channer, technical repre- 
sentative of H. Waterbury & Sons Co., Oriskany, N. Y., who 
spoke on “Cylinder Machine Felts for Mills in the Syracuse 
Area.” A copy of his talk is enclosed. 

A brief discussion followed and was concerned mainly with 
practical ways to improve felt life and the use of synthetic 
fibers in papermaking felts. 

S. E. Cuurcu, Secretary 


Cylinder Felts for Mills in the Syracuse Area 
Bert L. Channer 


As THE title of this paper indicates, we are primarily 
concerned with felts for cylinder machines—both multicylin- 
der and single cylinder. 

We will also spend some time on weaves, felt classification, 
and the use of synthetics in paper machine felts. Some of this 
paper contains facts with which you are already familiar. 
Some of the material you may not have read before. A 
paper of this type is, of necessity, more general than specifie— 
paper machines varying as they do. You may read some- 
thing in this paper with which you will not agree, but please 
remember that we are not attempting to discuss felts for a 
particular machine. A felt which will not work at all on one 
machine, may work very well on some other machine. 


WEAVES 


Although there are many different weave patterns being 
used today by the felt industry, there are five which are most 
commonly used: the plain weave, the broken twill, the satin 
weave, the tiger, and the twill. 

Before getting into a description of these, it might be well 
to get a few terms straightened out. In the felt industry the 
machine direction yarns are known as warp ends. The cross- 
machine yarns are filling. The individual filling yarns are 
known as picks. Therefore an 18-pick felt will have 18 cross- 
machine or filling yarns per inch. The number of warp ends 
will vary according to the type of felt and the position require- 
ments. 


Brrr L. CHANNER, Technical Representative, H. Waterbury & Sons Co., 
Oriskany, N. Y. 
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B. L. Channer, H. Waterbury & Sons; H. M. Gray, Oswege 
Falls Corp.; D. C. Mather, Carthage Paper Makers Inc. 
and F. W. O’Neil, College Forestry, State University oj 
New York 


The plain weave is the simplest of all. In it, the pick goep 
over every other end and under every other end. The next 
pick is exactly opposite. The same weave is used in making 
burlap, baskets, and a hundred other items. This weave ij 
used in cylinder tissue felts, Yankee bottom felts, pulp maj 
chine felts. It has many other applications. It is, of course 
a two-sided weave. 

The broken twill weave is the next step from the plait 
weave. It, too, is a two-sided affair. In this weave one picl 
goes over and under the warp ends two at a time. The nex} 
pick is plain weave. This succession is continued on in sue 
a manner that the twill effect is broken. An alteration o 
this weave makes each pick over two and under two. Finish 
and drainage are somewhat improved with this weave pattern: 
It may often be found on fourdrinier presses making news/ 
print. 

The next is the satin weave. This is a group of weaver 
designed to give better finish and improved drainage. The 
are all one-sided weaves in which the filling passes over three! 
or more ends and under one. They may be woven as 3 and ! 
4and1,or5and1. The3and 1 satin weave is of interest in 
this paper, since most cylinder top and bottom felts are een 
structed with this weave pattern. 

The tiger weave is a two-sided 3 and 1. It makes a bulk. 
felt with more cushion. Such weaves are used on high-speeeé 
fourdrinier presses making kraft. 

The twill weave is commonly used in making Yankee pickup 
felts and in some super plate felts. It is normally used only in 
high pick work—90 to 100 picks or higher. It makes a fel® 
with a smooth, hard surface and the twill pattern is minimizeg 
with the great number of fine picks. 


FELT CLASSIFICATION 


I think a word about felt classification would not be out o! 
place in this paper, since I have found that while the pur} 
chasing department as a rule is pretty well up on this subject# 
often the man in the mill is a little hazy as to what fine pres? 
or common wet really means. 

In general, there are 10 main classes of felts, so divided asi 
to reflect the cost of manufacture of each class. Within eacly 
class, limits are placed on the fineness of the wool which ¢a ' 
be used in the felt, the size of the yarns, the number of picksl 
(cross-machine direction yarns) per inch, and the maxim’ : 
finished weight of the felt, usually expressed in ounces pe 
square foot. A felt which falls within the specified weight 
limit is sold according to size and priced from a published 
price list. A felt heavier than the weight limit is termed extra 
heavy and is sold by its weight, according to a specified prices 
per pound, 


MULTICYLINDER MACHINE FELTS 


Bottom 


If it were possible to pick out one felt on a multicylindes 
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achine more important than any other, one would pr 
ect the bottom felt. This is true since in the eee 
o0k-up the bottom felt does most of the work. First of all 
j must pick up a ply of paper stock from each cylinder on the 
achine and carry it on its under side to the far end of the 
jachine where the whole unit is reversed. This may well be 
) ft. and more. Second, the felt must be very strong since 
{ acts as a power transmission belt, turning the various 
olds, couch rolls, extractors, felt rolls, wringers, and primary 
esses. A third requirement is that the felt be able to absorb 
jater and allow it to drain through without filling up, since a 
fugged felt may cause blowing or checking and operation be- 
*pmes far from satisfactory. Lastly, the surface of the felt 
‘ust be smooth enough so as not to excessively mark the 
eet. When carried to extremes, a bottom felt may mark 
the sheet so badly that some of the impression may even show 
jirough to the top of the board. We need not even mention 
vo other requirements—it must fit the machine and it must 
en satisfactorily for a reasonable length of time. 


In considering the requirements outlined above, two 
Soughts become apparent. First, it seems a little amazing 
sat a felt can be made to do all of the above at the same time. 
snd second, any bottom felt must of necessity be a compro- 
‘ise, since when we think of power transmission, we think of 
ge, strong yarns. But such yarns would leave deep im- 
yessions on the sheet. To overcome this we might try 
er filling yarns with more picks, but there arises the filling 
9 problem, and as we have said, this felt must remain open. 
™ how can the felt manufacturer construct a felt to meet 
‘ese requirements and still have it run a reasonable length of 
ne? 


»Well, first of all he selects a weave. It’s no secret that to- 
y most bottom felts are woven with a 3 and 1 satin weave. 
prmerly, these felts were woven with a two-ended plain 
save, but as finish became more important, the satin weave 
as substituted. Next, the felt designer selects the wool and 
#rns which will be used, and here we reach our first compro- 
se. The wool for the warp must be strong but what about 
arn size? We know that, using the same wool, the stronger 
e yarn, the greater its size. Now our designer begins to call 
yon a great deal of additional information concerning the 
rticular cylinder machine and the type of board to be made. 
yr instance, he notes the width of the machine, since he 
ows that, all other things being equal, the wider a belt, the 
ater its pulling strength. Hence a narrow machine with a 
ugh pull will require a felt with a stronger warp construction 
an a wider machine with the same tough pull. He notes 
je type of board to be made. Is felt impression a problem? 
straw corrugating medium, it probably is not. On food 
fard it is apt to be since often the sheet may be printed on 
‘ther top or bottom side interchangeably. He looks to the 
imber and position of any helper drives which may be on 
Mis machine. Additional drives (provided, of course, that 
‘fey are properly synchronized) mean less strain on the felt. 
+} he can use smaller warp yarns and get a smoother surface 
the felt. How about water removal equipment—such as 
tractors, suction drum rolls, suction pipes, suction pri- 
aries? Any of these may enable our felt designer to add an 
‘tra pick or two, thereby improving the finish without run- 
wag too great a risk of drainage trouble. As far as warp con- 
Muction in general is concerned, the felt designer builds into 
}s bottom felt enough strength to do the job adequately 
‘thout going overboard in size of yarn. 


\The filling presents problems of its own. The wool which 
yoused must have several special qualities. It should be a 
w fulling wool. This enables the felt to be of open con- 


| ith and closes itself up. ‘The wool must be strong. Many 
‘w fulling wools are apt to be weak and tender and would 
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wear out quickly. The wool must also be resilient. As the 
felt goes through a nip it is greatly compressed and it must 
immediately spring back upon release, otherwise it will rap- 
idly harden and fill up. Filling yarn size depends upon the 
number of picks to be used and the two are varied inversely to 
obtain the total weight of fillmg which our felt designer con- 
siders optimum. The reason for removal of felts previously 
run on this position must also be considered. For instance, 
if the felts are completely worn out upon removal and the fill- 
ing yarns are obviously shot, then it may be advantageous to 
insert some synthetic fibers into the filling yarns to better 
enable them to withstand abrasive wear. This is often done. 
If, however, the felts are removed because they are plugged 
up and hard, then obviously little is to be gained by strength- 
ening the yarns. Some other characteristic of the felt must 
be altered. ; 


You may have gathered by this time that the felt designer 
is rather dependent upon his field men for information. This 
is certainly the case. The field man’s job is highly important 
and he must do his work thoroughly and accurately. That is 
why you’ll probably find that he’ll spend quite a bit of time in 
your machine room talking to the operators, measuring the 
machine, sketching it, checking it, and just plain staring at it. 
However, it is to your advantage that he is inquisitive since 
the greater the amount of accurate information he can gather 
about your machine and running conditions, the better are 
your chances of getting a satisfactory felt. 


Top 


There are similarities between the top felt and the bottom 
felt. They are both long felts and are about the same width. 
The 3 and 1 satin weave is usual in both and they both run on 
the same machine. However, here the similarity ends—and 
with very good reason. As we have indicated before, the 
bottom felt is called upon to do a number of jobs simultane- 
ously—power transmission, water removal, conveying of the 
sheet, etc. The top felt primarily imparts a smooth finish to 
the top of the sheet and cushions the board as it passes 
through the various presses together with the sheet and the 
bottom felt. Since the power transmission requirements of 
the top felt are much less than for the bottom felt, it can be 
constructed with less warp strength. While in a bottom felt 
the warp may comprise 60% of the total weight of the felt and 
the filling 40%, in a top felt these percentages are reversed. 
This is due mostly to a reduction in warp weight. The aver- 
age bottom felt might weigh somewhere around 2.7 to 2.75 oz. 
per sq. ft. while an average top felt might be around 2.3 oz. 

The top felt is usually a finer felt than the bottom. It will 
have more picks of finer filling. This, plus the smaller warp 
yarns used, gives the felt a smoother surface. Of course, in- 
creasing the pick count closes the felt up, but we can afford to 
do this since we do not try to suck water through the top felt. 
It must take water, it is true, but this is more a blotting action. 
However, we cannot go too far in closing up the top felt, since 
a plugged and hardened top felt will give operational trouble. 

Size is important in considering any papermakers’ felt. It 
becomes especially important when considering the long felts 
used on a cylinder board machine. Any felt has a certain 
amount of elasticity, but when the felt is 150 to 200 ft. long, 
or more, the variations in length at different tensions may be 
considerable. Much has already been written about the use 
of a felt measuring wheel, and I am not going to discuss it 
here. I will say, however, that such a device is very useful to 
the felt maker in determining how long a felt to make for a 
certain machine. 


Press Felts 

There is such a tremendous variation in press felts in use 
today on cylinder board machines, that I am not going to 
spend much time on them. Everything from a plain weave 
pulp felt to a twill super plate press is used, depending upon 
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the press setup, the finish requirements, speed, etc. There is 
the same wide variation in felt weight and the number of 
picks. 


CYLINDER TISSUE FELTS 


The cylinder wet tissue felt performs many of the functions 
of the bottom board felts which have been discussed above. 
It picks up a ply of paper stock from a wire mold, carries it to 
another part of the machine, absorbs water, and allows water 
to be passed through it. It also transmits power from one 
part of the machine to another. There are, however, many 
differences between the jobs performed by these two felts. 
For one thing, the power transmission requirements are much 
less in the cylinder tissue felt. It is a much shorter felt. 
Where facial and toilet tissue are being made, finish of the 
sheet is usually less exacting. Since it picks up one ply of 
stock rather than seven or eight, less water must be removed 
by and through the felt, but because it is a much shorter felt 
and usually runs at a higher speed, this water removal must 
be accomplished faster than on a long felt, 


Cylinder wet tissue felts are usually woven endless with a 
plain weave. They are normally around 2.25 oz. per sq. ft. 
Porosity and strength are considered more important than 
finish, although this may not hold true for every cylinder tis- 
sue machine now running. Usually, a cylinder tissue felt is 
thinner than a fourdrinier tissue felt. This is because smaller 
yarns are used to reduce the prominence of the yarn crossings, 
since it is here that stock may tend to collect, causing pinholes 
in the sheet. A compromise must be found between an open 
felt for efficient water removal and a close felt to minimize felt 
pattern in the sheet. 

There are of course many varying opinions as to the relative 
merits of making tissue on a cylinder as against a fourdrinier 
machine. The consensus seems to be that the cylinder is 
more limited as to speed and that a squarer sheet can be made 
on a fourdrinier. However, cylinder men say they can make 
a softer sheet and that their initial installation cost is much 
lower. I have even had some of them tell me that they can 
make a squarer sheet than can be made on a fourdrinier. In 
this paper it will suffice to say that felt companies are now 
making felts for both types of machines and they will continue 
to do so, as long as both types of machines are in operation. 


SYNTHETICS 


In the past 8 or 10 years much interest has been shown by 
the textile industry in the new synthetic or man-made fibers. 
The felt manufacturers, too, have looked into these new fibers, 
for some of them have qualities which are advantageous as far 
as felts for paper machines are concerned. 

For one thing, many of these new fibers are impervious to 
the action of fungi and bacteria. These organisms have much 
to do with the short felt life obtained on some paper machines. 
They are present in all mill systems and exert a rotting effect 
on woolen felts especially during periods of machine inactiv- 
ity. This condition is, of course, worse in some mills than 
in others. 

Another advantage of synthetic fibers is their high tensile 
strength. The value of this should be apparent in view of 
what has been said earlier in this paper. It should enable the 
felt maker to reduce yarn size and still maintain the necessary 
strength. 

Many of the synthetics are more resistant to abrasion than 
wool, and there is abrasive wear on any felt that passes 
through a press and around rolls, over suction boxes, and 
past a whipper. 

Another characteristic of some of the synthetic fibers is 
their low water absorption. This has both good and bad 
points. As we all know, wool takes water like a sponge. As 
it does so, however, the fibers, and therefore the yarns them- 
selves, swell in diameter. This tends to close up a felt. 
Synthetic yarns retain their original size, wet or dry. We 
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would expect to get good drainage through yarns of this type 
since they would not absorb water, swell up, or closeup. We) 
have seen, however, that there are places on a paper machin 
where it is necessary that the feit absorb water. And so ij) 
would seem that a hydrophobic fiber is a mixed blessing. 

Wool fibers exhibit the unique property of felting or fulling 
whenever subjected to heat, moisture, and pressure. During) 
the fulling operation a felt shrinks in size, becomes thicker anc 
stronger. This is due to the scales which cover the surface oj, 
the individual fiber. In the fulling process these scales inter) 
lock with one another and great cohesion is built up betweer 
adjacent fibers. Since synthetic fibers have a smooth sur} 
face, they exhibit little tendency to felt or full. This would 
have one advantage in a felt. It would tend to make the size 
of the felt more stable on the machine. However it has the 
strong disadvantage of making the felt slippery or sleazy) 
Since there could be no yarn-to-yarn bonding built up within 
the felt, the yarns, especially the filling, would tend to creeyp 
around within the felt leaving alternate very open and very 
close areas. Furthermore, to say that slippery yarns present 
a joining problem would be the understatement of the week. _ 

Synthetic fibers, in general, do not have the resiliency or 
spring-back of wool. As a felt passes through a press, its 
yarns flatten out due to the pressure exerted on them. It is 
important that they spring back to their original shape upo rH 
release. Otherwise the felt flattens out and soon fills up and 
becomes hard. The nap itself must spring back, for if it lays 
tight against the body of the felt, its value is lost. Stock will 
become embedded in the felt and trouble may be encountered 
with the sheet sticking to the felt. As synthetic content in a 
felt is increased, felt impression becomes more of a problem 
since the yarns are harder and less resilient due to the syn4 
thetic fibers in them. 


Stretching becomes more of a problem with syntheti 
fibers than with wool, since they do not exhibit as much elas 
tic recovery as wool. This becomes quite important on long 
felts. A long felt must have the property of giving with in+ 
creased tension, but it must come back when that tension is 
relaxed. Otherwise the felt will stretch right off the machine. 


These are only a few of the problems which must be cor 
sidered when thinking of synthetic fibers in connection with! 
papermakers’ felts. It must be understood that this diseus-s 
sion has been of synthetic fibers in general. Each type ef! 
synthetic has properties of its own and each one may have 
qualities better or worse than those outlined above. As hass 
been stated above, felt companies do have these new fibers 
under consideration and are experimenting with them all thes 
time. It is realized that anyone who proposes to fortell the 
future puts himself out ona limb. However, if I were to taket 
such a flyer, I would say that we would probably end up with 
some sort of blend or combination of wool and synthetic fiber, i 
since to date, both of these have properties which are advan- 
tageous in paper felts. They also have qualities which can be 
improved upon. 


| 


CONCLUSION 


There are, of course, many other topics which could be in- 
cluded in a paper such as this. Nothing has been said aboutii 
installing a new felt, felt washing, felt operation, size varia- 
tion, ete. However, it was felt that it would be better to stick 
to a few items and cover them fairly thoroughly, rather than! 
attempt to hurriedly touch on all phases of the subject.lt 
These other topics have all been covered in previous papers 
and there is a good bit of information about felts in Volume 3}/ 
of the new edition of ‘‘Pulp and Paper Manufacture.”’ | 


Empire State (Eastern District) 


More than 100 attended the monthly meeting of the’ 
Eastern District of the Empire State Section of the Technical | 
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Association of the Pulp and Paper Industry held Thursday 
y ‘evember 19, at Milfranks Restaurant. 

| The group heard talks on three valuable slants on training 
programs for the industry. Raoul P. Beaudette, personnel 
‘upervisor of the Hudson River mill, International Paper Co. 
‘if Palmer, spoke on “Some Practical Aspects of Industrial 
‘raining.”” Another speaker, Harold L. Field, technical di- 
ctor of the Mechanicville mill, West Virginia Pulp & Paper 
0., outlined another angle, the technical training program, 
syhile Baker Middleton, personnel manager of the Marinette 
saper Co., Fort Edward, spoke on “Selecting, Measuring and 
Jeveloping Men.” 

4, Also, Earl Johnson, of the Stevens and Thomson Co. of 
reenwich, outlined plans for the Junior Award Contest. 
John W. Crocker, Chief engineer of The Sandy Hill Iron & 
eerass Works, presided over the meeting. 

It was announced by Talmadge Edmans, program chair- 
1an, that the next meeting would be held December 16, at 
‘hich time Ralph Kummler of the American Cynamid Corp., 
jiould be the main speaker. 

ALLEN A. Lowe, Publicity Chairman 
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Some Practical Aspects of Training in Paper Mills 
Raoul P. Beaudette 


From time immemorial, a controversy has been going 
» between the highly trained technical expert and the practi- 
Isupervisor. One is apt to claim that since overcoming the 
rce of gravity is a highly technical operation, no one is 
Mnalified to buy suspenders before consulting Einstein or 
me other physicist. The other is apt to refuse to wear sus- 
@-nders because he has heard someone say they were a scien- 
Hic contraption devised to overcome the mutual attraction of 
jl bodies for each other in accordance with Newton’s Law. 
6 no field of endeavor is the controversy more apparent or 
ore heated than on the subject of industrial training. On 
she hand, we have the fellow who believes that you cannot 
,ve a training program without a Ph.D. to guide its destiny 
aid on the other, we have the practical supervisor who refuses 
| believe that a knowledge of psychology is essential to a good 
Slogressive training program. 
A superficial examination of this more or less useless and 
ergy-wasting controversy will show any intelligent super- 
sor, be he classed as technical or practical, that this situa- 
‘n should not exist. To the technically trained man with 
Ws wholly academic and scientific viewpoint the practical 
Wpervisor is indispensable. To the practical supervisor, the 
Hentific knowledge which he can get from the technically 


sinks of training programs in highly technical, formal, and 
ihly developed terms without any regard to common sense, 
tid the other extreme who refuse to believe that there is any 
‘ed for training at all. As already pointed out both types 
{>a little wrong. Making people want to do a job a certain 
‘Ly is the most difficult job in the world, and requires a great 
‘al of thought and effort. On the other hand, since common 
thse is on the side of the trainer, all he has to do is to teach 
fat part of the job not known by the operator to be trained, 
\d which is not obvious but necessary for success. This can 


“ciently; B = the knowledge and skill the operator already 
C = the knowledge or skill he must acquire. 


joun P. Beauverrr, Personnel Supervisor, Hudson River Div., Inter- 


‘tional Paper Co., Palmer, N. 
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C in any given job is the “gimmick,” that hidden little 
something which “makes or breaks the job.” 


Allow us to give a scientific explanation of a very common 
“gimmick” which makes or breaks a common daily operation. 


A private secretary is allowed 20 min. for lunch provided by 
the employer, a substantial part of which is a large bow] of 
delicious, healthful, hot, but very hot, soup. 


This soup is rightfully served in a heavy bow] made to keep 
the soup hot as long as possible (Standard Practice XYZ). 
With it is given the largest spoon ever put on the table. Us- 
ing our formula: A = she is required to eat lunch including 
hot delicious soup in a given time; B = she knows where to 
go to get lunch, she knows if she doesn’t eat all of it she may be 
hungry later on, she has ample time for part of the lunch, but 
she takes more time than is allowed for lunch on account of the 
soup being too hot; and C' = she does not know how to eat hot. 
soup in the shortest possible time, without burning her mouth. 


Now using a projector which we wish to demonstrate as a. 
practical, simple, and easily operated visual aid, which can be. 
used to help industrial training, let us find the ‘gimmick’ 
which will lead to success. 


Series A—Showing How Usefulness of Heavy Spoon to Control 
Temperature Is Destroyed 


Picture 1—Clock at 12:30; temperature of soup 200°F.; 
secretary stirring soup with spoon | 

Picture 2—Clock at 12:35; temnerature of soup 150°F. in 
bowl; temperature of soup 148°F. in spoon; secretary blow- 
ing on soup 

Picture 3—Clock at 12:40; temperature of soup 140°F.; secre- 
tary eating soup 

Picture 4—Clock at 12:45; secretary done with soup 


Series B—Showing How to Control Temperature of Soup at 
Mouth with Spoon 


Picture 1—Clock at 12:30; temperature of soup 200°F.; 
secretary holding spoon away from bow] 

Picture 2—Clock at 12:31; temperature of soup in bowl 
180°F.; seeretary taking soup, a small amount at a time; 
temperature of soup in spoon 138°F. 

Picture 3—Clock at 12:36; secretary done with soup 


The ‘‘gimmick”’ is the heavy spoon and how to use it. 
When it is submerged in the soup, it very rapidly reaches its 
temperature and immediately loses its usefulness as an instru- 
ment to control temperature. Its usefulness can also be in 
part destroyed by holding it over the hot soup. The idea, as 
shown, is to take up just enough soup with the spoon that the 
heat will be absorbed by the metal on its way to the mouth, 
and cooling the spoon before taking another spoonful. By 
experimenting it is possible to regulate the temperature as 
wanted. Every chef, cook, and most housewives know this 
and use this ‘‘gimmick” every day. We have no intention of 
canvassing this group to find out how many people here knew 
this. We do know that a large percentage of people who eat 
soup, often for a whole lifetime, do not know it. They prove 
they don’t know how to cool soup efficiently by stirring it, 
blowing on it, or just plain waiting for it to cool. This is 
good as long as there is no time limit. In industry, however, 
there is always a time limit. Before people can eat soup 
“efficiently”’ they must be shown the simple ‘‘gimmick” 
which enables them to do so. So it is in industry. Simple? 
Yes, simple but highly scientific and technical since in this 
case it involves the thermal control of latent heat by using 
metal to remove B.t.u.s and dissipating them by convection 
and radiation in the atmosphere! Thermodynamics, aero- 
dynamics, metallurgy, etc., are all involved. 

The most important step in job training, then, is to find 
the not so obvious ‘‘gimmick’”’ which is usually well known by 
someone, but is not known to the operator. You have al- 
ready seen how pictures and the projector, a simple cheap ap- 
paratus, was used to show a group quickly and effectively just 
what was needed for success in a given situation. Let us see 
how this and other simple visual methods can be used to help 
the training program in a plant (see Appendix). 
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Addressing mail 
Chlorine injector 
Hot water hoses 
Unloading laps 
Blowing digester 
Operating trimmer 


The technically trained individual who approaches a prob- 
lem scientifically ceases to be ‘‘scientific’”? when he fails to 
take into consideration the important factor of practical ex- 
perience in arriving at a solution. The man of practical 
experience ceases to be “practical” when he does not recognize 
that even the simplest operations and relationships are based 
on complicated and sometimes obscure laws of nature. 


From a practical aspect the line supervisor is the only one in 
a position to see to it that the men he supervises are properly 
trained. He knows from experience that industrial training 
is not like catching a bus and then riding to a destination. 
Too many times he has seen demonstrated that knowledge on 
the part of the operator is no guarantee that a job will be 
done accordingly. He knows that industrial training is a con- 
tinuous process summed up in one sentence—‘‘teach the job 
as it should be done and see to it that it is done that way every 
time.” 

The varied, numerous, and complex problems which daily 
face the practical supervisor in modern industry make it 
necessary for him to obtain technical help. He must make use 
of every modern aid available to him, be they engineering 
skills, or mechanical aids such as some we have seen. His ad- 
mitting that he needs help does not reduce his prestige or in 
any way indicate that he is inadequate as a supervisor. On 
the contrary, it shows that he recognizes the need for technical 
development based on scientific appraisal. The intelligent 
use in his department of the scientific knowledge, engineering 
skills, and equipment provided will not only increase depart- 
mental efficiency, but since efficiency is a measure of his 
supervisory ability, this increased efficiency will enhance his 
value to the organization and cannot help but increase his 
prestige as a supervisor in the eyes of the people he supervises. 

This does not mean that all simple and practical methods 
should be ‘‘junked”’ in favor of highly complicated theoretical 
methods. It simply means that, particularly in developing a 
training program, the practical must meet and combine with 
the technical to develop a simple workable program which will 
enable every supervisor to do his job better by training his 
people to work with the maximum efficiency. 


APPENDIX 
Addressing Mail 


PROBLEM 


Quite often our mail is missent to Corinth Postoffice in- 
stead of Palmer Postoffice. This causes a delay of 1 day in 
receiving first class mail, and for other classes maybe longer 
as only first class mail is forwarded. All other mail has to be 
picked up which is costly. This matter also causes incon- 
venience to the Corinth Postmaster. 


CAUSE OF THE INEFFICIENCY (THE ‘‘GIMMICK’’) 


We operate a plant situated in the village of Corinth in the 
town of Corinth. However, we receive our mail at the Pal- 
mer Postoffice which is situated about 1.2 miles from the 
Corinth Postoffice but is also in the village of Corinth. This 
situation is unusual and makes it very easy for our corre- 
spondents to assume our mailing is rightfully Corinth. 


REMEDY 


All persons who have outside contact should make sure that: 

1. When making new contacts that correct address be 
given. 

2. Notify correspondents at once of correct address when 
asked to do so. 
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3. When the corrrespondent involved is known personall 
it is recommended the form used be personalized. This proj 
motes better and friendlier feelings between companies an 
insures that the proper party will get the information. | 

4. Use forms provided for the purpose, obtainable through) 
the regular channels. 


Chlorine Injector 


Jos 


Chlorinating milk of lime to make calcrum hy pochlorit¢ 
bleach liquor. 


PROBLEM 


Be able to tell when car is nearly empty and be able to gey 
all of the chlorine out of it. | 


ACTUAL OPERATION 


A log is kept of the amount of chlorine taken out of car 
When this indicates that car is nearly ‘‘empty,”’ the operato 
is trained to watch for air bubbling out of solution. Wher 
this occurs he is to open chlorine regulating valves widel 
thereby making sure that all the chlorine in the car will bé 
used. On one occasion serious trouble was caused by over} 
chlorinating when an operator, who knew trouble had beer 
experienced during the time the car was being used, mi 
trusted the log and when gasification ceased, assumed the ¢a} 
was empty, opened the valves wide. 


Remepy (THE ‘‘GIMMICK’’) 


Frost on the vapor loop will tell a story. : 
1. Vapor loop will defrost where (a) chlorine stops coming) 
or (b) liquid chlorine flows through loop. 
2. When liquid chlorine vaporizes in car, which it doe 
when car is becoming empty, frost sometimes forms below 
valves. 


Hot Water Hoses 


SITUATION 


One day an employee reported to the first aid room with 2 
very mild burn on his back. Investigation showed he hac 
been burned on a “‘cold water’’ pipe furnishing water to ¢ 
steam injector. 


CausE (THE ‘‘GIMMICK’’) 


Improper installation of hot water hose. 


REMEDY 


The picture shown was used to motivate all supervisors ind 
cluding safety to: 

1. Inspect every department for similar condition. 

2. Install hot water hoses properly. 

3. Remove or re-install those found defective. 

4. Make the subject ‘‘hot water hoses” a part of the reg: 
ular monthly inspection sheet. 


Unloading Laps 


SITUATION 


Pulp received at the mill in sheets piled on skids but not 
bound was badly ‘‘scrambled,” hard, and dangerous to un4 


" 
load. 


To speed unloading operations and reduce hazard of un 
loading. 


PROBLEM 


REMEDY (THE ‘‘GIMMICK’’) 


The idea of taking certain stacks of the sheets out by hané 
instead of trying to use the lift truck speeded up operation# 
greatly. 
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1A picture was taken and enlarged to 20 by 30 in. and used 

M the foreman to the head laborers, who in turn used it with 

i eir particular “‘gangs.”” This picture showed how to do the 

pb properly. It also served to focus attention and interest of 

ill concerned on the problem, and dissipated the attitude that 
othing could be done about it. 


lowing a Digester 


= PROPER SEQUENCE OF OPERATION 


1. Close relief valve. (To prevent gases from separator 
ling digester while it is being blown or after blowing. If 
us occurred serious “gassing” would occur in the digester 
ouse.) 

2. Open blow valve. 

3. Open blow back steam valve. 

4. Remove every other bolt on head. 

5. Open end steam. 

6. Close blow-back steam valve. 

7. Remove digester cover when digester is completely 
n 


8. Put in chip packer, hopper, and get ready to fill di- 
ster with chips. 


Wil digester would fill blow pipe with chips causing difficulty 
hd lost time.) 


perating Trimmer 


IB 


@ Trimming wrapper heads. 

1eROBLEM 

* Danger of amputation from knife. 

)GIMMICK”’ 

9s Keep operator aware of extreme danger from repeatedly 
i-aching near blade before it has returned to still position. 

11. Shows both hands being used to start trimmer. 

2. Shows small trimming forming owt on apron after cut. 
3. Shows blade returned to still position. 

4. Shows operator having let go of left handle and reach- 
¢g onto trimmer to prevent jarring out of trimmings with 
‘Jade in downward motion. 


\/mpire State (Metropolitan District) 


» About 70 members and guests were present at the Nov. 10, 
953, meeting of the Metropolitan District, Empire State 
Obction of TAPPI, held at Fraunces Tavern in New York 
ty to hear a panel discussion on Flexographic Printing. 
abrving on the panel were Robert K. Zuckerman, manager of 
Vie New York office of the Kidder Press Co., John Lecraw, 
jant superintendent, Mosstype Corp., and Joseph W. Viner, 
ce-president, Printing Ink Div. of Interchemical Corp. 

1All the talks were illustrated by numerous examples of 
*}xographic printing on a number of different stocks. The 
i>ry interesting question-and-answer period which continued 
ihe discussion for over an hour, showed the keen interest in 
we subject. A summary of the talks follows. 


Flexographic Printing Inks 
Joseph W. Viner 


FLexoGrapuic printing was, until recently, known as 
\wniline printing,” from the ‘‘aniline” dyes which gave color 
of the early inks used for rotary rubber plate printing. These 


inks were simply dyes dissolved in alcohol with shellac serving 
as a binder (and giving some finish). They were easy to make 
and proved popular because of the brilliant colors and ready 
solubility of the ‘‘aniline’”’ dyes. ; 

The flexographic principle of rotary rubber plate printing 
demanded (and still demands) inks in liquid form rather than 
the paste inks used in other letterpress processes, as well as in 
lithographic printing. This demand for fluid inks led to the 
development and use of the early ‘‘aniline” dye inks despite 
their shortcomings. They dried almost instantly after print- 
ing and produced acceptable quality for the type of work on 
which they were originally used. Most of this work was 
limited to the printing of porous paper stocks for conversion 
to bags and wrapping papers. 

All early flexographic inks lacked finish and opacity. And 
none of the colors were lightfast. Lack of finish was not too 
important then except in a few limited applications.. But ink 
transparency and fugitive colors were serious defects.. Little 
could be done about the latter as long as dyes were used. 
However, opacity was first achieved by adding titanium di- 
oxide to the dye solutions. This was done by grinding the 
white pigment in shellac (or some similar vehicle) and mixing 
it into the alcohol and dye. 

The first flexographic dye inks had other defects. Many 
of the colors bled in water while any one of them was apt to 
bleed into a second color when overprinted. They were 
temperamental in other ways, too. The alcohol evaporated 
rapidly in the open fountains used and quickly absorbed 
water from the air on humid days. The importance of keep- 
ing flexographic inks water-free (to prevent precipitation of 
resin content) was not always realized. 

The development of opaque flexographic inks came shortly 
after cellophane made its bow in the packaging field. Con- 
verters soon found that flexographic printing was a “‘natural’’ 
for this new material. Then in the early 1930’s, the volume 
of flexographic printing reached a point where it drew the 
interest of printing inkmakers. From this point on, the old 
dye inks were on their way out. Scientific research and ex- 
periment soon led to entirely new and different inks for rotary 
rubber plate printing. ra 

At least 80% of today’s flexographic inks are pigmented. 
They consist of finely ground pigments dispersed in a solution 
of solvent (primarily anhydrous ethyl] alcohol) and varnish. 
These inks are fluids, not pastes, and may be shipped to 
printers in concentrated (toner) form or ready for the press. 
They dry mainly by evaporation, frequently with some degree 
of absorption, depending upon the stock used. 

Pigmented inks may be had in various degrees of opacity 
and in all colors. Pigments used are the same as those used 
in other letterpress, offset, and gravure inks. But they are 
compounded differently. Lightfast colors are available just 
as they are in inks for other processes. 

Since pigments are for the most part insoluble, they must 
be finely ground to remain suspended in the solution of solvent 
and varnish. The finished pigmented ink is a well-balanced 
formula needing reasonable care at the press for best results. 
Color strength and printing quality are built into the ink. 
They must not be disturbed by careless dilution. 

Dye inks of the flexographic type consist of dyes in a solu- 
tion of solvent and varnish. Mainly the basic alcohol-soluble 
dyes are used—with some exceptions for special jobs. These 
dyes are largely derived from coal-tar intermediates, and 
cover the entire hue circuit. 

All dye inks are transparent and most of them are fugitive 
to light. The few lightfast dyes existing do not cover a full 
color range. Being transparent, dye inks blend readily to 
make other colors in overprinting. However, they may 
bleed into each other to some extent if the printer is not care- 
ful. Bleeding is also apt to occur when a pigmented white 
overprints a dye color if both inks have a common solvent, 
such as alcohol. Printers should always test mill-dyed paper 
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to see if it bleeds into flexographic inks, since such a bleed may 
affect the shade of the finished printed job. 

The solvents in flexographic inks control the drying rate. 
Proprietary grade anhydrous ethyl alcohol is by far the most 
popular flexographic ink solvent. It evaporates rapidly (boils 
at 78.1°C.), is nontoxic and practically water-free. The water 
content of nonanhydrous ethyl alcohols may precipitate the 
eums and resins used in flexographic ink vehicles, since 
these gums and resins are not usually compatible with water. 

Pure synthetic methanol is a useful solvent for certain 
work. It evaporates more quickly than ethyl alcohol 
(boils at 64.5°C.), but the fumes are toxic and highly flam- 
mable. The fast evaporation rate may cause excess moisture 
to be condensed into the ink, particularly under conditions of 
high temperature and humidity. 

Butyl alcohol also finds occasional use in flexographic inks. 
It is a relatively slow drying solvent (boils 117.7°C.) but has 
the advantage of being only partly miscible with water. 
It has a sour, pungent odor which limits its use considerably. 

Cellosolve (boils at 135.0°C.) serves to retard the drying 
rate of flexographic inks when used with ethyl alcohol. As 
a rule, it should be used in small quantities only. 

Water also serves as a solvent in certain flexographic inks of 
the emulsion type. These are frequently used to print on 
relatively porous stocks. Actually, the water is not usually 
present in the ink’as a true solvent, but with varnish and 
emulsifier, makes an emulsion with the pigments. In this 
case, initial drying is largely by absorption. Water-emulsion 
flexographic inks may be used for work demanding low-cost 
printing on stocks porous enough to readily absorb the water 
in such inks, but they are frequently used where press stability 
or freedom from fire hazard are important considerations. 
Such inks are not intended for gloss or finish, but are excellent 
where a velvet, matte finish is desired. 

All solvents listed so far may be used with natural rubber 
rolls and plates, but there are some which require synthetic 
rubber. One such type of solvent is the family of aliphatic 
hydrocarbons. Inks using hydrocarbon solvents are occa- 
sionally used for certain special types of work. Here again, 
initial drying may be by absorption, as well as by evaporation. 

Special printing problems may also call for other solvents 
needing synthetic rolls and plates. Plofilm and vinyl films 
may furnish a typical example. To print these films, it 
might be desirable to use ink solvents which act on the surface 
of the film itself, and to do this, solvents which affect natural 
rubber rolls and plates, might be required. 

Many other solvents might be used for flexographic inks 
but their drawbacks usually outweigh their good points. 
Carbon tetrachloride, for instance, is fireproof, evaporates 
quickly, absorbs no water from humid air, and readily dis- 
solves many resins and gums. However, “carbon tet” gives 
off highly toxic fumes and dissolves and/or swells most rubber 
compounds used for printing plates and rollers. 

Most varnishes used in flexographic inks are made of al- 
cohol-soluble resins and gums. They are not compatible 
with water and will precipitate if the ink absorbs too much 
moisture. 

The gums and resins in each varnish determine the gloss 
and other properties of ink. They help the ink to bind on 
hard surface stocks and aid in developing adhesion to special 
films. 

Another function of the varnish is to help keep the finely 
ground pigment in suspension and carry it to the printing 
plate. Varnish may also be applied, as such, over a printed 
surface for extra gloss and protection. If used for overprint- 
ing, it must not redissolve the ink vehicle to cause bleeding. 
And the resins and gums must sometimes be chosen for non- 
yellowing properties, or other special requirements. Special 
gums and resins give “slip” to flexographic inks so that printed 
surfaces “‘slip” or slide over each other without scratching or 
marring. These are often called compounds in the trade. 
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Plasticizers may also be added to inks for extra flexibili 
when called for. 
Pigments for flexographic inks are the familiar white 
blacks and all colors (organic and inorganic) used in othe 
types of inks. They are finely milled to produce the bes 
printing properties in a fluid ink. 
A general line of pigments is used for regular printing whe; 
no particular requirements are specified. Then there ax 
special pigments where extra gloss, light permanence, lack ¢{ 
odor, bleed resistance, or alkaliproofness is specified. Sti 
others must be used for butter or bacon wraps and for simile} 
food package work. 
As in all printing methods, pigments used in the flexe 
eraphie process are chosen to meet individual problems. TH: 
more requirements specified (as alkali or lightproofness) thy 
more limited the choice of pigments and range of colors. 
Six printing factors decide whether or not a job is bes 
suited to the flexographic process. They are: | 


Stock—can it be printed on rotary, web-fed presses? 
Design—is it practical for rubber plates? 

Printing surface—is it suited to flexographic inks? 
““Bnd-use’’—do flexographic inks meet specifications fd 
the end use? 

Other conversion steps (as slitting, creasing, folding, 
scoring—do they follow immediately after printing? 
Economy—flexographic cost is low, efficiency high. 


SOUS die Ce ESE 


All of these factors should be checked when comparini 
flexographic printing with other processes. Any one maj 
swing a job to or from flexography. 

Speed of printing (and ink drying), versatility, low cos 
plates and presses may appear to be added factors. Bul 
they are all a part of the six points listed above. As fai 
quality—that of today’s flexographic printing is exceller 
for work in its own field. And that field is growing daily. 

Soft, absorbent paper and board print best with inks whic} 
dry by absorption. Stocks of this type are used for napking 
tissues, Christmas wraps, box wraps, shopping bags, low cos) 
forms and labels, wallpapers, wallboard liners, paper tows 
wraps, and various kinds of folding boxes (such as chipboars 
laundry boxes). 

Water-emulsion type inks are well suited for a wide range < 
absorbent stocks. They are low in cost, practically oco 
free, set rapidly, remain stable on the press, and come in mes 
colors (as well as whites and blacks). Such inks give | 
velvety, matte finish. 

Flexographic inks with aliphatic hydrocarbon solvents pret 
duce excellent low-cost printing on many soft, absorbene 
stocks. These inks have very fine printing qualities and offef 
a complete range-of colors. They are free from objectionabli 
odor, set quickly for immediate rewind, are remarkably stabli 
on the press and require no release of impression cylinders f of 
even the longest shutdowns. Also, color remains unifo 
throughout the press run. 

The hydrocarbon solvents are hydrophobic and are thu 
repelled by the moisture content of porous stocks. Thi 
action steps up mileage by tending to keep the ink on top o 
the stock. Color does not strike into the inner stock fiber? 
as readily as it does with alcohol or water type inks. 

Synthetic rubber rolls and plates are required to 
hydrocarbon-solvent inks. But they may be used on an 
standard flexographic press so equipped. 

Hard surface stocks demand inks which dry by evapora 
tion. Stocks of this type are glassine, metal foils, and th 
various cellophane films. Plastic films come under the sam 
heading although many of them are really soft to the toucl 
(as are pliofilm and polyethylene). Printing of these stook 
calls for skill on the part of both printer and inkmaker. 

Inkmakers produce special inks for hard surface stock 
Pigmented flexographic inks are most often used. The 
consist of pigment, solvent, resin, plasticizer, and often é 
compound for gloss, slip, or other special property. The sol 
vent is usually proprietary grade anhydrous ethyl alcohol. 
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Glassine bags are often printed with dye inks made of dyes, 
lvent, and varnish. Compounds for gloss and slip may also 
‘2 added to these inks. : 
f Some plastic films, such as polyethylene, require an “anchor 
pat” (also applied on flexographic presses) or some other 
rt of surface treatment, for best adhesion of ink to film. 
here an “anchor coat”’ is used, this coat is applied to the film 
vst and provides a mutual bond between the film surface 
is the inks. Various surface treatments are used to render 
/ich surfaces as polyethylene, receptive to inks. 
In the bag printing field, kraft and sulphite stocks are often 
sinted with dye inks, where lightfastness is not required. 
ch inks are made with selected dyes, solvents, varnish, and 
}ose resins or compounds needed for special properties (such 
+; rubproofness, gloss, etc.). 
: Pigmented flexographic inks may also be used on kraft and 
iIphite stocks if desired. They are a matter of course where 
pacity and lightfastness are wanted, and these pigmented 
ks may be of either the solvent or water-reducible types. 
- The flexographic process is a natural for applying coatings 
nd over-all tints to all types of papers, boards, cellophane, 
«ud plastic films. Plain rolls of either natural or synthetic 
ebber replace the printing plate to apply a smooth, even 
ym to the stock. 
» Coatings of the flexographic type have suddenly changed 
se entire complexion of the container printing field. They 
#e used to hide the typical brown or tan surface of container 
yard stock. As a result, customers may now get brilliant, 
-over background colors at low cost. Each container can 
We its own identity apart from the printed design. And 
»w color schemes are now possible—schemes which were 
Wed by a tan or brown background. 

Flexographic coatings are pigmented for opacity and made 
+ meet theneeds of each job. They consist of pigment, var- 
sh, solvent, and added gums or resins as called for. Some 
fe compounded for extra gloss and color strength. All 
atings must present a good printing surface to accept the 
ks which follow. 

Some flexographic tints are made of dye, white pigment, 
vent, and varnish. An all-dye tint (without pigment) is 
ansparent and is generally used for white or very light stocks 
dy. Dry tints will not show on stocks darker than the tint 
elf. Lizht-colored coatings are often called dye tints but 
ost of them use some pigment. Where lightfastness is 
cessary, 100% pigment formulations are used. And the 
ments are specially selected for permanence in light tint. 


Colorless coatings which bind inks to some plastic films 
2 also applied on flexographic presses. They are called 
nehor coats.’ This type of coating forms a bond with the 
n and then with inks printed over it. Solvents, gums, 
sins, and special compounds are chosen to suit both the film 
Mid the inks. Anchor coats must be as clear as the film 
elf and stay clear over a period of time. 

#Flexographic varnishes have been mentioned under resins 
4d gums. They are usually clear or “water white’ as the 
ade calls them. Varnishes may be made from almost any 
‘sin which can be dissolved in solvents suitable for flexo- 
Waphic printing. Even plastics (such as vinyl) are some- 
‘mes used. The gums, resins, and other contents are picked 
give gloss and protection or functional properties such as 
# at sealing, water or greaseproofness, etc. 

“Some types of lacquers are also in the flexographic family. 
“ney may be true nitrocellulose lacquers or other types with 
4sired decorative and/or functional values. Lacquers and 
airnishes often serve the same purpose. And both need 
tre in their choice for each job.” Solvents used in overprint 
Sipquers and varnishes must not redissolve the inks when 
stinted over them. Varnishes are often applied immediately 
‘iter printing by the last unit of the press. In such cases, 
ve printing is normally heated or otherwise at least partially 
ied before reaching the varnish unit. This drying helps to 
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keep the inks from redissolving and bleeding in the varnish 
or lacquer—even if the solvents for both are of the same 
family. 

All flexographic inks (both pigmented and dye types) need 
careful handling at the press for best results. So do flexo- 
graphie coatings, varnishes, and lacquers. Their well- 
balanced formulas should be kept as constant as possible 
until they leave the printing plate. Covers for fountains 
and rollers are just as important as covers for kits and drums. 
Solvent lost by evaporation must be replaced to maintain 
color control. 

All inks should be tested for printing properties before 
adding solvents (or anything else). Too much solvent will 
spoil the ink. Each addition should be checked to make sure 
it is right for that particular ink. The same care is needed 
when mixing dye inks with pigmented inks to get another 
color. They should be of the same solvent and binder 
family. 

Constant agitation of flexographic inks is another must for 
good color control. Ink pumps supplying the fountain from 
closed kits, drums, or tanks are recommended. These keep 
the ink in motion at all times. They also permit solvent 
addition to the ink reservoir instead of to ink in the press 
fountains. 

A recent development for the automatic control of ink 
viscosity now makes it possible to maintain any desired vis- 
cosity in a flexographic ink, throughout an entire run, and 
even from one run to another, automatically and with ex- 
treme precision. The use of such a device makes possible a 
degree of uniformity and dependable, foolproof duplication of 
results, which opens a whole new field of quality applications 


to the flexographic process. The use of such units is most 


desirable in connection with any long run jobs where con- 
sistent quality and uniformity are important considerations. 

With fast drying flexographic inks, rollers should never be 
left in contact with the web when a press stops. The rollers 
should be backed off at once and printing impression not ap- 
plied until the press is rolling. : 

Flexographic printing of uniform quality (throughout press 
runs) demands ink films of uniform thickness. These are 
not easy to maintain with ordinary flexographic fountain 
rollers. However, there are mechanically engraved metal 
rollers which pick up a measured film of ink and transfer it to 
the printing plate. Thus the ink film thickness is much less 
dependent upon press speed and other factors. These im- 
provements are characteristics of the ‘Anilox’’ process. 

In multicolor work, light colors should always precede 
darker colors. There is then less change of color change in 
the second unit (due to slight ink transfer from the first im- 
pression to succeeding plates and ink rollers). This is be- 
cause a small amount of light colored ink has little effect on 
darker colors. But light colors are sometimes thrown off 
shade by the pickup of minute traces of dark inks from the 
first printing unit. 

Clean fountains, pumps, rollers, and containers are of 
prime importance to good flexographic printing. Use the 
proper solvents liberally to keep the press as clean as possible. 
Pressmen should be extra careful to remove all traces of one 
type of ink before running another. 

Flexographic printing is now the backbone of a large part 
of the packaging field. It permits low cost printing of good 
quality for many industries. Since 1939, use of the flexo- 
graphic process has jumped more than tenfold. It is the 
fastest growing process in any printing field. 

In theory, flexographers are limited in their work only by 
the limitations of rubber plates. In practice, the flexographic 
process is not yet fully adapted to fine screen and hair-line 
register work. But with proper design, almost any job can 
be printed with flexographic presses. Stocks are no longer 
thought to offer any serious problems. Even the most 
troublesome plastic films have been printed successfully 
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with flexographic inks—as well as (and often better than) by 
any other process, and at less cost. 

Because flexographic printing is so wel] suited to package 
printing, its other possibilities are underplayed. This is only 
natural. The vast packaging field has such a vital interest in 
flexographic methods that the influence of others is dwarfed 
by comparison. 

Like offset, gravure, and other letterpress processes, flexo- 
graphic printing has its own domain in the graphic arts. But 
right now, the extent of that domain is unknown. Until the 
process stops mushrooming in packaging and allied fields, 
the rest must wait. So far, flexographic press builders (and 
others in the industry) have had their hands full with package 
printing demands. 

It is true that business forms and similar jobs, as well as 
some publication work, are rolling off flexographic presses 
right now. Even newspaper, additional publication work, 
and poster printing are considered inevitable future applica- 
tions. Quality flexographic printing is now a reality with the 
“Anilox”’ system of uniform ink distribution. And, refine- 
ments in the process may soon solve the problem of fine screen 
and hair-Jine register work. 


Flexographic Printing Presses 
Robert K. Zuckerman 


“FLEXOGRAPHIC PRINTING” is the new name being uni- 
versally adopted for what was originally called “aniline 
printing.” 

Basically, flexographic printing is a letterpress operation— 
printing is done from raised type—fluid ink being applied by 
a form roller to rubber plates which transfer the image against 
a steel or rubber-covered impression cylinder. 

Almost all flexographic printing being done today is rotary 
web printing, and all of our discussion tonight will be based 
on this type of operation. 

The printing section of a flexographic press is extremely 
simple. It consists of four rollers. There are two ink rollers, 
one of which revolves in the ink and furnishes it to the second 
roller which deposits the ink onto the printing plates. » Pres- 
sure between these two rollers distributes the ink. The third 
roller is the one on which the rubber printing plates have been 
mounted. The last roller in the series is the impression cyl- 
inder. There are variations, such as single roll fountains 
with doctor blades—which we will not discuss tonight for the 
sake of simplicity. 

The ink rollers and impression cylinders are of a fixed size, 
but the plate cylinder can be of any size within the range of 
the press, which usually is 2 or3to1. Thatis, a press having a 
minimum printing repeat of 10 in. will take a maximum of 
30 in. 

Herein lies one of the basic differences between flexographic 
and other types of web fed or sheet-fed letterpress equip- 
ment—the ability to vary the printing repeat as needed, 
usually in steps of !/, in. more or less. 

Since the plate cylinders are always being changed, while 
the ink rollers and impression cylinders are not, it follows that 
there is no fixed ratio between the diameters of these moving 
parts, except that they have a uniform surface speed. 

Provisions for moving the ink rollers to the plate cylinder 
and the plate cylinder to the impression cylinder, and means 
of exerting pressure between the ink rollers constitute the 
printing adjustments. For multicolor printing, means are 
provided for sidewise and lengthwise registration. 

Several printing units of this type may be combined in a 
single frame. Presses with as many as six colors are being 
built regularly as standard equipment. The usual arrange- 
ment is to place the units over one another and opposite to 
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one another, so that a four-color press will have two sectio 
over two sections with the web traveling down on one sid 
of the press for the first two colors and up on the other sic 
for the other two colors. This setup is known as a stack-tyy 
press. A modification of this design has all of the colo) 
printing against a common impression cylinder. 

Another type of press known as the unit type is built wit” 
each color housed in a separate frame—these colors are the: 
placed in a line for multicolor printing. i 

Presses of either type may be built in any width. At tli 
present time I believe the maximum is in excess of 100 in. 

The material to be printed, which varies from tissue 4 or 
lb. to the ream, to 30 and 40-pt. board, and includes sud 
stocks as cellophane, polyethylene, vinyl, and similar pla\: 
tics, is supplied in rolls varying from 9 to 70 in. in diameter. |. 

Various types of roll stands are provided, from a simp) 
cradle with manually operated tension, to flying splice equi 
ment with complete electronic controls similar to those use 
on newspaper presses. | 

After printing, the web of material may be rewound, fe 
directly into a bag-making machine, cut into sheets, or dj 
cut into boxes, milk cartons, or some other products. 

Where the printed material is being rewound, variou 
methods are employed according to the construction of th 
equipment and the nature of the product. The simples 
type of rewinder consists of a slipping belt type of drive 
with such variations as flying splices, and several types « 
constant tension rewinders, which may be mechanically 
hydraulically, or electronically operated. 

Modern, high-speed flexographic presses are equipped wit 
some means of drying the ink. Partial drying is effected be: 
tween each color and complete drying after the final color ha 
been printed. Most presses perform the drying operation b/ 
blowing heated air upon the web, the air flow being directe 
in the opposite direction to the web travel. There are othe 
methods, such as the application of superheated steam to » 
traveling web, or infrared heating, but the hot air metho: 
is by far the most popular, and most widely used. 

For the printing of cellophane, in addition to the hot ail 
an open gas flame is usually employed. The web travel 
through or over the flame after being exposed to the hot ai 
The high temperature of the flame softens the coating on ti 
cellophane so the ink may form an effective bond. Since ted 
inks that are used tend to be softened by high temperatures: 
the web should be cooled by passing it over a drum witl 
circulating cold water before the material is rewound. 

There we have a flexographic press, a printing section 0! 
one or more colors, provisions to hold the stock to be printed 
a means of rewinding or in some other way taking up thd 
printed material, and a means of drying the ink. 

From here on in we go into refinements for good qualit 
and high speed. 

Infeed systems are provided to insure good register fow 
multicolor printing. The function of the infeed system is td 
synchronize the surface speed of the web with the surface 
speed of the printing plates, particularly when the press is 
accelerated or decelerated. 

In the printing section, ink pumps can be supplied to pro 
vide a constant flow of ink at all speeds, for better uniformit 
of color throughout the run. 

The upper fountain roller, which you will recall supplied 
the ink to the printing plates, can be a mechanically engraved 
metal roller to secure better ink distribution. This method, 
known as the Anilox method, is widely used. 

Means can be provided, for engaging or disengaging a 
printing plates at one time from one position, for such periods! 
when the press is not printing. Another refinement enables 
the fountain rollers to rotate when the press is idle. This 
action is used to prevent the ink from drying on the rollers. 
Both of these functions can be combined. The action may be 
either mechanically or hydraulically operated. 
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} Rotary register controls can be motorized so that all cor- 
| _ can be made from one or more control positions on the 


| Viewing devices have been perfected which permit the 
jperator to examine the printing while the web is moving at 
gh speeds. i 
| The list of refinements which can be added to presses goes 
without end, since new ideas are being developed all the 
ime. 
Flexographic printing, the same as any other method, has 
fs advantages and disadvantages. Perhaps the chief ad- 
‘antage of the process, the one which contributed most to its 
pid growth in the past 10 years, is its ability to print on 
yellophane and similar nonporous materials. The demand 
r high-speed multicolor printing on materials other than 
aper for the packaging field has been the greatest stimulus 
» the improvement of equipment, supplies, and techniques 
i this field. These developments have made the equipment 
esirable for other applications where the following advan- 
ages were quickly recognized. 


1. No press makeready—By using a makeready machine it is 
ossible to set up multicolor plates in register while the press is in 
tperation. 

2. Long plate life—Experience has proved that properly made 
abber printing plates will outwear electrotypes. As many as 
1) million impressions per plate have been run without any sacri- 
e of printing quality. 

3. High speeds—Since as many as six colors are being printed 
tf one time, at speeds ranging from 300 to 800 f.p.m. great 
conomies can be effected. Since a flexographic press has no 
ciprocating actions, maximum production is obtained, the press 
printing all the time as compared to conventional presses, 
hich print intermittently. 

4. The original equipment is comparatively low in cost—A 
exographic press for any width is usually cheaper than other 
7pes of printing equipment, the cost of additional colors over 
he first one is very nominal. 

5. Continuous printing can be done—A plate roller of any 
jrcumference can print a continuous pattern which can be cut 
> any length. 

6. The printed stock can be supplied in rolls—this has be- 
me an important item with the development of high-speed 
apping and packaging machinery. Paper stock supplied in 
nlls is usually cheaper than when supplied in sheets. For long 
ans this can be a considerable saving. 

7. The quick drying feature of the inks enables the operator 
> see the end result immediately after printing—it makes pos- 
ible secondary or inline operations without any waiting period. 

8. Solid, brilliant colors can be very readily printed on flexo- 
raphic equipment. Many paper mills use this method to color 
mall runs of paper stock. They are able to obtain results that 
annot be duplicated on the paper machine. 

9. Under certain conditions it is possible to print on both 
des of the web at one time. Safety papers, decorated writing 
apers, and envelopes are printed at paper mills on presses ar- 
anged for duplex printing. 


One of the best things to be said for a flexographic press is 

the flexibility, and I don’t mean to pun. I don’t know of any 

her piece of printing equipment which lends itself to a 

reater variety of applications. 

There have in the past been a few disadvantages to flexo- 

raphic printing and while they are being overcome might be 
oted: 


1. The over-all quality, especially for fine type matter and 

Wither delicate areas is not as good, on the average, as the best 

“tterpress, gravure, or offset work. se ; 

| 2. The printing of halftones is very limited. Constant im- 

jrovement is being made and some of the more quality conscious 

md most experienced plants are doing some halftone work. 

‘Vrocess printing, although done occasionally, is not yet recom- 
fnended for this method. : 

3. Small runs do not lend themselves to this process. The 
ck as previously mentioned must be supplied in roll form, and 

hile cellophane may be obtained in any quantity m any width 

his is not true for most grades of paper. ; 

| 4. The fountains on a flexographic press cannot be split as 
in a letterpress. This disadvantage is somewhat offset by the 


bw cost of additional colors. 


| It should be pointed out, however, that the original dis- 
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advantages to the process are being rapidly overcome with 
improvements in presses, plates, and inks and with added 
experience, 


Flexographic Printing Plates 
John Lecraw 


Tue introduction of flexographic printing to this 
country a little over 20 years ago (it was originally called 
“aniline printing’”’) also brought with it, necessarily, a need 
for rubber plates to use with the highly volatile inks on the 
new rotary presses. In those days very little consideration 
was given to the plates. If they were made of rubber they 
met the requirements and, if the printing result was somewhat 
less than good, this was shrugged off simply as a “limitation 
of the method.” 

But the last decade has seen rapid progress in the develop- 
ment of presses, inks, paper, and plates. Thus today instead 
of finding “limitations” in the use of rubber plates and aniline 
inks the converter regards them as indispensable to the 
achievement of results that are either impossible or imprac- 
tical to obtain from other reproduction methods. 

The primary reasons for rubber plate printing’s wide ac- 
ceptance among converters include high rate of production, 
low cost per impression, and outstanding quality on a wide 
range of hard-to-print surfaces. 

Soft, thin, fast-drying inks transferred by kiss impression 
from rubber plates commonly afford production of more than 
1000 multicolor impressions per minute without a trace of 
offsetting or embossing. 

Many factors contribute to the economy gained from the 
use of rubber plates: Saving of makeready time, reduction of 
ink consumption and metal investment, elimination of smash- 
ups and batters on type, less wear and tear on presses, and 
low cost of duplicate plates. Then, too, rubber plates out- 
wear metal and, if made and handled properly, will deliver in 
excess of 1,000,000 impressions. 

Printing quality obtained from rubber plates rates high on 
the list of reasons why converters have switched to this 
method of printing. Adaptable to any kind of stock, rubber 
plates are particularly effective in printing difficult surfaces 
like cellophane, acetate, pliofilm, foil, metal glass, glassine, 
tissue, waxed and parchment papers, cardboard, etc. 

On hard, rough, and grained surfaces as well as on smooth 
films, rubber plates afford a more intense and uniform ink 
spread, resulting in reproduction of solids and brilliant colors 
without mottling or alterations. Recent developments in the 
molding of rubber plates now permit exceptionally sharp 
reproduction of small type, serifs, thin lines, and coarse 
screens in positive or reverse. 

Molded rubber plates today are made for use on flatbed, 
web, or rotary presses, sheet-fed or roll-fed, with aniline, oil, 
or water color inks. They are used for one-color or multi- 
color register and even for coarse-screen color work. Al- 
though they are employed extensively for printing glass, 
metal, and fabrics, the paper converter uses them in making 
bags, wrappers, labels, gift wraps, papeteries, box coverings, 
ruled forms, security tints, carbon papers, envelopes, corru- 
gated boxes, and all other paper specialties. They are fre- 
quently used for general commercial printing, too, but this 
application of rubber plates holds little interest for the 
converter. 

Today the greatest number of impressions from rubber 
plates occurs in the production of flexible packages or wrap- 
pings of cellophane and glassine. The increasing availa- 
bility of paper, the execution of war-delayed plans, and the 
growing competitive situation all have resulted in a greater 
than ever demand for new, brilliant, eye-compelling wrappings 
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and containers for foods, drugs, cosmetics, and everything 
else that is packaged in paper. 

Armed with new facts about consumer buying habits at the 
point of sale, package designers are causing many familiar 
products to blossom forth in more modern, more attractive, 
more effective dress. Of course, the introduction of many 
new products by old and new manufacturers is helping to 
pace this progress. Thus upon the converter falls the res- 
ponsibility of producing these new packages quickly and 
economically, while meeting the quality standards demanded 
by today’s merchandisers. 

Gift wrappings, decorative papers, and box coverings also 
rank hizh on the list of paper products printed from rubber. 
Here again rubber plates or design rollers with all-over pat- 
terns, fill the need by virtue of the high press speeds, general 
economy, and even brilliant solids they afford. 

Wear and tear on presses and economy in elimination of 
metal, plus the absence of embossing or punch-through, are 
prime factors in the use of rubber plates for printing forms, 
tints, carbons, napkins, etc. Corrugated boxes, poasters, 
wallpapers, drinking cups are among many other products 
printed from rubber. As conscientious research continues, 
such as is being undertaken currently in the folding box in- 
dustry, we shall see an ever-widening extension of rubber 
plate successes. 
~ Once it was believed that a satisfactory rubber plate could 
be made simply by pulling a matrix from any engraving or 
type form and then, in turn, molding duplicates. Now, for- 
tunately, most converters realize that the quality of a printing 
job is dependent to a large degree on the rubber plates from 
which it is produced. The old feeling that “a rubber plate 
is a rubber plate’’ has been quietly laid to rest as specialists 
have revealed the many factors involved in precision plate 
making. 

Improvements in the molding of rubber represent only part 
of the credit due the plate maker. In the interests of better 
printing he has had to extend his activities quite logically 
into the fields of art work preparation and photoengraving. 

So varied are modern printing applications that we find it 
necessary to make more than 50 different kinds of rubber 
plates. The ink, the press, the surface to be printed, and the 
copy all have a bearing in determining the construction of 
plates for any given job. Thus it is essential that the plate 
maker engage continually in field and laboratory research to 
insure that his product will enable the converted to achieve 
the results he and his customers demand. 

The compounding of rubber and plastic blends represents 
the largest single continuing project of Mosstype Corp.’s 
laboratory. Every sample of natural or synthetic rubber, 
and blends of both, are subjected to exhaustive tests that 
determine its physical characteristics, moldability, and sol- 
vent resistance. It is checked for hardness before and after 
curing, thickness, odor, and pressure required to bond with 
steel, adhesive, or rubber. 

Molding qualities are ascertained by practical testing with 
various kinds of mold subjects. Resistance to solvent is 
determined by exposing the rubber to seven or more solvents 
and observing the effects at designated intervals over a two- 
week period. 

The necessity of research by the plate maker is highlighted 
by the recent experience of a converter charged with the print- 
ing of a new type of film. Wisely, he first consulted his ink 
supplier for a recommendation of an ink to use in printing 
the unfamiliar surface. Fortunately, he didn’t stop with that 
recommendation, next he came to us and asked that we deter- 
mine whether either of the two solvents suggested by the 
ink people would affect the rubber printing plates. 

We quickly learned that one of the two solvents had an 
extremely deleterious effect on all natural and synthetic com- 
pounds, while the other, although it would cause excessive 
swelling in one synthetic, would work perfectly well with 
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another synthetic or natural rubber. Laboratory pretesti 
in this case resulted in both long plate life and good printir 
quality. 

Because pattern-plate photoengraving and original a 
work that are perfectly appropriate for reproduction fro 
metal are all wrong for rubber plate printing, insurance () 
quality results requires a plate maker to handle all the step; 
preparatory to actual molding of plates. 

Photoengraving from which rubber plate matrices will k; 
made are quite different from run-of-mill engravings. Whe 
an engraving is made for direct reproduction, consideratiai 
only for its unetched surface is sufficient, whereas an engray. 
ing that will be used as a master for rubber duplicates require 
that its nonprinting subsurface be etched and routed muc 
more deeply and carefully than is the case with engraving: 
intended for direct printing. 

The creation of art work likewise must be accompanied by \j 
knowledge of the stretch and contraction to which rubbe; 
plates are exposed when mounted on a cylinder. Tables anj 
techniques have been worked out to guide the artist in pre 
paring work that will lend itself to rubber-plate printing. 

For instance, if the final printing result calls for reprodua 
tion of a circle, the artist must actually draw an ellipse ca! 
culated to reproduce as a circle when the plate has been ap 
plied to the curved surface of the cylinder. Formulas base# 
on type of rubber to be used, size of plate, size of cylinder, “a 
enable the artist to engineer his work to compensate wit! 
0.001 of an inch for the expected distortion. Also, if cop 
contains close, thin lines, the artist must prepare black an@ 
whites with more open lines that, in printing, will afford thi’ 
desired result. | 

The rapid advancement that has been made to date, ane 
that is continuing, in rubber plate printing points up thi 
specialized nature of the plate maker’s work. It is to the con) 
verter’s best interest to consider the plate maker an importani 
member of his team who should be consulted with confidencs 
in the planning stage of every job. 

The manufacture of rubber plates is as technical and pains 
taking as making printing plates of any other material. 1] 
some respects, rubber plate making is even more exacting. 

1. For the great variety of types and kinds of rubbox 
plates now in general use, and 

2. Because rubber plates must be melded accurately. There 
is no provision for finishing or correcting as in the electrot; 
plate. 

There are two kinds of rubber plates in general use, hand: 
engraved and molded plates. The former is as the name im-i 
plies, hand engraved on sheets or slabs of rubber or rubber 
laminated material and is used principally for coarse printing 
such as cloth sacks, rough bags, corrugated boxes, and tint 
blocks. Equipment required is a sharp knife. | 

The molded rubber plate, with which we are here concerned 
is a printing plate capable of doing fine letterpress work on al 
most any stock or printable surface receptive of aniline or oi 
base ink. 

The molded rubber plate is a duplicate plate in the same} 
sense that an electrotype or stereotype is a duplicate. We 
start with original material which may be metal type, prop 
erly locked in a chase, zinc, or copper engravings or electro 
type patterns. The accuracy of the original material is a de-+ 
termining factor in the final accuracy of the molded rubbe : 
plate. 

The essential piece of equipment is an accurate and strong 
hydraulic press with steam or electrically heated upper and} 
lower platens. It should have a minimum pressure capacity 
of 1000 p.s.i. on the working area. 


The first step in making a molded rubber printing plate is 
the production of the matrix from the original material. The 
second is the molding of the rubber from the matrix. 

The matrix material is a phenolic matrix sheet, bakelite, orp 
similar. The material is available in sheet form, in a variety} 
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of sizes and kinds, appropriate for the particular kind of rub- 
ber plate to be made, It is a thermosetting material which 
softens on the application of heat and then polymerizes into a 
solid rizid mass, impervious to heat thereafter. 

| In production the original metal plate or type form is placed 
in the press and covered with a sheet of matrix material. 
The hydraulic press, operated at a temperature of about 300° 
F., is first closed until a light pressure is established between 
‘the matrix and metal pattern. This is done for only a min- 
‘ute or so until the matrix sheet has softened sufficiently to 
ipermit it to be squeezed into the pattern. This is done by 
‘increasing the pressure gradually until the matrix has been 
{pressed into all the detail of the orizinal. The press is then 
held in a fixed position for about 10 min. to allow the matrix 
ito polymerize and become permanently hard. 

The unvulcanized rubber plate material is available in 
sjrolled sheets with a cloth or paper liner on one side and dusted 
¢with a powdery lubricant on the other. Most compounds for 
Jirubber plate making will cure or vuleanize in 8 to 12 min. ata 
temperature of about 305° F. 

! Enough unvulcanized sheet rubber is laid on the matrix to 
jzive the desired plate thickness, and then the procedure for 
eimolding the rubber is similar to molding the matrix. After 
u he moderate pressure of the preheat period which softens the 
ubber, a fixed pressure of 300 to 500 p.s.i., for about 10 min., 
jill complete the cure. The thickness of the rubber plate is 
jletermined by the use of steel thickness gages or bearers, 
Swhich are placed between the platens of the press outside the 
rorking area. After the cure period, the rubber plate is 
qstripped from the mold, allowed to cool, excess rubber is 
rimmed away and the plate is then ready for application to 
she printing press cylinder. 

The foregoing is general procedure for the manufacture of 
plain molded rubber printing plates and such plates are gen- 
rally mounted to the press cylinder by means of a double 
Sjoated adhesive tape commonly called stickyback. Most 
juch plates are molded to a total thickness of 0.125 in. in- 
Hluding the s‘ickyback. Such plates are subject to a certain 
mount of shrinkage and therefore on work requiring precise 
ize control and shrinkage control, it is necessary to use special 
,onshrink matrix material and to mold the rubber in layers or 
/lies incorporating nonshrink fabric. Where the operation 
sermi‘s or requires it, the rubber can be molded together with 
} metal backinz, such as spring brass for use on multigraph 
Hachines or rizid brass or aluminum for flat plates on patent 
Sase or curved plates on web presses whose cylinders are 
vtrooved for electrotypes. 

In all cases, consultation with the manufacturer of the 
“invulcanized rubber or the dealer in rubber plate making sup- 
flies is suggested. Most rubber plate problems of a special 
Miature can best be handled by a commercial plate making 
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ifeeting of December 8 


} About 65 members and guests were present at the Dec. 8, 
953, meeting of the Metropolitan District, Empire State 
ection of TAPPI, at Fraunces Tavern in New York City. 

91 Professor Arthur W. Thomas, Professor of Chemistry at 
olumbia University, spoke on “The Chemistry of Aluminum 
Mulphate and Related Compounds.” Professor Thomas ex- 
ined certain peculiarities in the properties and the com- 
tlicated nature of basic aluminum salt solutions by a theory of 
Solymerization known as olation. This theory supplemented 
y the phenomenon of oxolation is general in nature and pro- 
4 des an explanation for the properties of basic metallic salt 
slutions, including the colloidal state. Professor Thomas re- 
fitted this work to the paper industry, explaining how the reac- 
lon of complex aluminum compounds with rosin affects the 
jzing of paner, illustrating his talk with a number of slides and 
©pmonstrations. 

i The talk was followed by an interesting discussion period, 
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during which a number of sizing problems were explained on 
the basis of the aluminum complex. David Lurie of the 
American Cyanamid Co., who was also scheduled to speak, 
unfortunately was unable to attend because of illness. 

At the next meeting to be held on Jan. 12, 1954, Harris O. 
Ware of the Hercules Powder Co. will discuss the use of sodium 
carboxymethylcellulose (CMC) in the paper industry. 

L. E. Groreevirs, Publicity Chairman 


Pacific 


The Pacific Section of TAPPI met at Longview, Wash., on 
Nov. 3, 1953, with an attendance of 173. Fred Weleber pre- 
sided as chairman and Alan H. Vroom of the Weyerhaeuser 
Development Center presided as moderator for the afternoon 
technical session. 

The technical meeting was held at 2:00 p.m. at the Lower 
Columbia Junior College and four papers were presented on 
the general subject, “Products from Wood.’ They were as 
follows: ; 

“Research at the Forest Products Laboratory on Veneer, 
Plywood, and Lumber with Paper Overlays,’ by R. J. Seidl, 
H. O. Fleischer, and B. G. Heebink, Forest Products Labora- 
tory, Madison, Wis. 

This paper presents a general review of research work con- 
ducted at the Forest Products Laboratory on combinations of 
paper and veneer, plywood, and lumber. The main objective 
in the use of overlays was to improve utilization of wood by 
upgrading products or producing products with improved 
surface characteristics. 

In addition to paintability, overlays were evaluated for 
their abilities to obscure defects in the base wood; increase 
resistance to abrasion, water, water vapor, and chemicals; 
reduce dimensional change in lumber veneer; and to increase 
strength and stiffness of veneers. 

Studies were made of the effects of fiber furnish and types 
and amount of resin on the sheet properties, and how these 
properties affect the performance of the overlay. 

Strong papers applied to veneers resulted in a strong, stiff 
sheet material that retains a large percentage of its strength 
at high relative humidities. Favorable properties of over- 
laid plywood were confirmed by more extensive testing and 
usage. It appears that lower grade veneers or new species 
could be used with success. Preliminary testing has shown 
that large knots and other defects in no. 2 common pine were 
fairly well obscured, and a marked reduction in the swelling of 
lumber upon wetting was obtained through the use of a paper 
overlay. 

“By-products of the Redwood Industry,” by Robert W. 
Miller, Pacific Lumber Co., Scotia, Calif. 

Redwood trees are unique in both physical and chemical 
characteristics and the Pacifie Coast redwood industry which 
thrives on their proper harvest is making continually greater 
progress in the more complete utilization of wood, looking 
forward to the day when all wcod substances not adaptable to 
lumber products will be converted in by-products plants 
equipped for mechanical and chemical processes, thus utilizing 
all the wood resources of the forest. 

Tangible evidence of progress in by-product development 
is the present utilization of the fibrous bark peeled from red- 
wood logs before milling. The bark yields an excellent loose- 
fill insulation plus finer fiber fractions which find a variety of 
uses in industrial applications. 

Wood waste is also recovered in edge and end gluing opera- 
tions, Pres-to-Log manufacture and the preparation of wood 
fiber for use in restoring lost circulation in oil well drilling 
operations. 

Other industries participate in the utilization program 
through purchase of redwood chips for further processing into 
pressed boards and into part of the furnish for the manu- 
facture of impregnating felts. 


137 A 


The most recent utilization development involves the re- 
covery of the chemical extractives of redwood bark for broad 
and diversified industrial use as a deflocculating agent with 
application to oil-well drilling muds, master batching of rub- 
ber latex, and boiler water treatment. Other outlets for this 
material in various stages of development or use include 
leather tanning, ore processing, and ceramics. The bark resi- 
due from the chemical extraction is utilized as a portion of 
the furnish for the preparation of a low-density, structural- 
type insulation board, well adapted for use in cold storage 
and frozen food locker installations. 

“The Adaptability of Western Woods to the Manufacture 
of Dry-Formed Hardboard,” by Ronald G. Frashour, Oregon 
Forest Products Laboratory. 

New means of industrial employment is being sought for 
some Oregon communities where supplies of saw timber are 
diminishing. Use of Douglas-fir sawmill residues for hard- 
board is increasing. Suitable raw materials for this product 
might also come from secondary species. The manufacture of 
hardboard by dry-forming offers advantages over wet-forming 
processes because of lower capital investment, greatly re- 
duced use of water, and lower operating costs. 


Because of these factors, the Oregon Forest Products Lab- 
oratory has initiated a research unit to investigate the use 
for dry-formed hardboard of lodgepole pine, Sierra juniper, 
ponderosa pine, western hemlock, white fir, and red alder. 

The study of lodgepole pine has been completed, and the 
investigations of hemlock and juniper are nearing completion. 
The work with lodgepole pine showed that an acceptable board 
can be produced by using fiber from steamed chips, with 21/2% 
resin binder and 11/.% water repellant (either a rosin size or 
wax) with acid-controlled conditions. 


Results from laboratory work cannot be translated directly 
in terms of a commercial operation, but the results are en- 
couraging and lodgepole pine appears to be a promising 
source of raw material for the production of dry-formed hard- 
board. 

‘(A Wet-Process Hardboard Plant” by G. Eugene Tower, 
Forest Fiber Products Co., Forest Grove, Ore. 


The hardboard industry in the United States has developed 
rapidly in the past 8 years as shown by the following compari- 
sons: 


Hardboard for August, 1953...............- 40,000 tons 
Insulating board, August, 1953............. 85,000 tons 


The above gives a ratio of hardboard to soft board tonnage 
of approximately 1 to 2 while in 1940 the ratio was approxi- 
mately 1 to 9. 


One of the processes for production of hardboard is the wet 
process. This process has the essential steps of reducing 
wood chips to fiber by attrition type mechanical means, form- 
ing the fiber or pulp from water suspension into a wet sheet, 
and consolidating and drying the wet sheet under pressure in a 
steam-heated hydraulic press. 


The growth of the industry has been accompanied by an in- 
crease in the number of processes for making hardboard. 
However, the industry is now in a transition period in which 
relatively more attention is being given to the marketing prob- 
lems and less time to new processes. Research and de- 
velopment have an important place in this market approach in 
finding new uses for present products, new products calling 
for minor changes in basic processes, and new products re- 
quiring new processes. In any market approach the utility of 
the product from a use as well as a cost standpoint should be 
considered. 


Following the technical meeting the group moved to the 
Monticello Hotel for a social hour and dinner. Charles Goet 
of Portland State Extension Center, State System of Higher 
Education, was the after-dinner speaker. 


H. B. Perersen, Secretary-Treasurer 
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Lake States 


The second meeting of the Lake States Section was held at 
the Hotel Conway in Appleton, Wis. on November 10, with an 
attendance of 135. The chairman of the Section, R. J. Seidl, 
was absent, having traveled to the West Coast to address a 
meeting. The vice-chairman, L, A. Moss, opened the meet- 


ing and introduced L. J. Rys, manager of Klabin Do Parana} 
De Cellulose Industries, Parana, Brazil, who was attending } 
the meeting. Harry F. Lewis was then introduced. He acted |. 
as moderator for a panel program with talks by four men who 
had attended the International Congress of Pure and Arie 
Chemistry at Stockholm during the past Summer. The 

speakers were F. E. Brauns, research associate, The Institute 
of Paper Chemistry, who spoke on the subject of develop- 
ments in lignin chemistry; Kyle Ward, research associate, » 
The Institute of Paper Chemistry, who discussed develop-) 


ments in cellulose chemistry; Averill J. Wiley, technical di-) 
rector, Sulphite Pulp Manufacturers’ Research League, who} 
discussed developments on spent sulphite liquor; and Harry 
F. Lewis, dean, The Institute of Paper Chemistry, who talked 
on wood waste utilization and chemicals from wood. 

Mr. Ward reviewed the discussions on cellulose chemistry; 
that took place at Stockholm. Frey-Wyssling had attempted \ 
to explain differences in diameter of fibrils as measured by) 
the electron microscope and by x-ray measurements. The 
former gives diameters of 7 to 30 millimicrons for fibrils, the 
latter diameters of 5 to 10 millimicrons. Frey-Wyssling’s 
explanation for this is that the fibrils have a crystalline core 
with an outer layer that does not give an x-ray pattern.) 
Ranby states that these differences are likely due to limits ofp 
resolution of the instruments. I 

At the Stockholm meetings there was considerable discus-+ 
sion on weak linkages in cellulose. It is generally believed) 
that the weak links are randomly spaced although Shulz be-' 
lieves that they are regularly spaced. Pacsu believes that 
weak links occur in native cellulose, whereas nearly everyones 
else agrees in the possibility of formation of weak links by 
oxidation. Sharples has found through hydrolysis kinetiest 
that weak links are produced by oxidation and at random. 

The discussion at Stockholm on alkali solubility of cellulose 
was cited. Gierty and Ranby had stated that beta-celluloss 
contains glucose and gamma-cellulose contains nonglucoses 
hemicelluloses. Vorgensen would not agree with this; he had 
hydrolyzed and chromatographed beta and gamma-cellulosese 
and found all original sugars in both types of cellulose. A ree- 
ommendation of a group of German chemists was presented? 
by Bartunek as to replacing the present alpha-cellulose deter-i 
mination by determinations of the solubility in 10 and 18%} 
sodium hydroxide. It was generally agreed that a range off 
solubilities is better but that a change would create much con d 
fusion in industry. 


== 


Mr. Wiley stated that his trip to Europe had been sponsored} 
by the Research League and that the purpose of his trip wash 
concerned with search for new ideas and developments ap 
plicable to the disposal and utilization of spent sulphite liquor. 
Mr. Wiley emphasized the large number of workers engaged} 
in exploring this field in Europe. He estimated that there 
were 500 men engaged in research and another 500 working on 
commercial developments. At the Waldof Co. in German. 
alone there were 30 men working on biological and pharma-? 
ceutical products derived from spent sulphite liquor. Re+ 


fraction, included here are alcohol and yeast production ane 
(2) utilization of the lignin fraction. The latter is expected} 
to be of growing importance. On a commercial level nee 
developments include successful evaporators for spent sul4 
phite liquor. 


These include the Rosenblad evaporator developed 1 
Sweden, of which there are numerous installations including} 
several in the United States, and the Escher-Wyss newly; 
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developed in Switzerland which will soon be in production. 
| The use of counter pressure evaporation in Europe with as 
many as seven effects was mentioned. 

_ Mr. Lewis commented on the efforts of the Europeans to 
) obtain values from sulphite spent liquor beyond its value as a 
‘fuel. He mentioned specifically the Borregaard Co. at 
Sarpsborg, Norway, who have made considerable progress in 
‘this direction. Among others they have developed the use of 
*spent liquor as a tanning agent and exported about 25,000 
tons of liquor solids to England last year for this use. 

S. R. Parsons, Secretary 


Freudenberg succeeded in isolating a dimer, the dehydrodi- 
coniferyl alcohol, the structure of which would explain the 
formation of isohemipinic acid on oxidation of methylated 
hgnin. 

The first paper on the agenda of the lignin group was by 
Professor v. Wacek of the Technische Hochschule at Graz, 
Austria, on “The Methoxyl Content of Sprucewood.” As 
we know, in the lignin determination according to Klason, 
only 90% of the methoxyl of sprucewood is found in the 
lignin, the remaining 10% usually being attributed to car- 
bohydrates and being found in the filtrate. Wacek and 
Schroth believe that the missing methoxyl belongs to a lignin 
fraction which remains in the holocellulose and cannot 
be determined as acid lignin. Of this missing methoxy], only 
a small part, if any, can be found in the sugars of the hydroly- 
zate and this part must be attributed to a wood component 
difficulty soluble. Nor does the lignin from a degummed or 
prehydrolyzed wood contain the total methoxyl of the wood; 
a part must be hard to split off. In order to differentiate be- 
tween the various types of methoxyl groups, Wacek modified 
the methoxyl determination of Ender and Storch in which 
the methoxy] groups are split off as methyl aleobol which is 
then determined by oxidation. With this method, which is 
much more complicated than the ordinary Zeisel determina- 
tion—and I saw the apparatus in operation at Graz—Profes- 
sor Wacek believes that he can selectively saponify the 
methoxy] groups in lignin and, by comparing it with model sub- 
stances, can obtain some information on the type of methoxyl 
in the wood and on the type of methoxyl which is not found in 
the acid lignin. 


‘The XIlIth International Congress of Pure and Applied Chemistry 
F. E. Brauns 


As you probably all know, at the XIIIth International 
mCongress of Pure and Applied Chemistry which was held at 
y tockholm last July and August, there were special group 
i meetings. Of these, group 23 dealt with lignin and pulping 
Jand it is my privilege to tell you something about these mect- 
aings. They lasted 5 days and were opened by a general lec- 
eture by Professor Karl Freudenberg of the University of Hei- 
@delberg, who spoke on the constitution of lignin and, partic- 
Mularly, on its formation in the plant. A part of his lecture 
s covered material which he presented here last year at a special 
mmeeting of this section of TAPPI. Freudenberg believes that 
feoniferin is the parent substance of lignin—a concept already 

dostulated by Peter Klason over 50 years ago. According to 
Freudenberg, there exists at the cambium a layer of new cells 
Which consist chiefly of cellulose. These newly formed cell 
valls are surrounded and partly impregnated by the cambial 


This, of course, brought up the old and much-disputed ques- 
tion as to the presence of a lignin-carbohydrate complex in 
wood. So Professor Traynard of the Ecole Francaise de 


#sap which contains coniferin, a glucoside consisting of glucose 
nd coniferyl alcohol. The cells which are in a state of ligni- 
Mication contain an enzyme which is capable of hydrolyzing the 
soniferin into glucose and the very unstable coniferyl alcohol. 


Papeterie at Grenoble, France, gave the next paper on ‘‘The 
Existence of Carbohydrate Units in the Molecules of Some 
Extracted Lignins.” Lignin was isolated from poplar under 
mild conditions, with chlorine in carbon tetrachloride at room 


i3y means of a redoxase or phenoldehydrase the conifery] al- 
pohol is condensed and partly dehydrogenated, with the for- 
jnation of lignin. That such enzymes and redoxases actually 
dire present in wood has been proved experimentally by means 
ypf indican which is a glucoside of glucose and indoxyl. This 
wndican is hydrolyzed by the same type of enzymes and gives 
fndoxy! which is converted by the redoxases into indigo, as 
own by the appearance of a blue color. In the plant, simi- 

Sar reactions take place with coniferin. 


Freudenberg has also studied the formation of lignin by 
‘experiments synthesizing lignin. During the past 5 years he 
))as carried out experiments in which ordinary coniferyl al- 
Wohol, radioactive labeled conifery] alcohol, and sinapinyl 
Meohol, which is a conifery] alcohol with an additional meth- 
Ixyl group at the carbon atom 5 of the benzene ring, have 
geen subjected to the action of an enzyme isolated from mush- 
“poms. This enzyme does not attack the glucoside but does 
i9 tack the liberated aglucon. When coniferyl alcohol is 

eated with such a mushroom enzyme, polymerization prod- 
sicts are obtained. These very closely resemble isolate na- 
if ve lignin with respect to chemical composition, and chemical 
4nd physical properties. A mixture of coniferyl alcohol and 
nd sinapiny] alcohol gives products which resemble hardwood 
jgnin. By using radioactive labeled coniferyl alcohols, 
sireudenberg was able to show that the formaldehyde which 


temperature, and as ethanol lignin. The lignin preparations 
so obtained were carefully purified from solvents in which 
carbohydrates are insoluble and were then fractionated by a 
kind of chromatographic fractionation on aluminum oxide. 
The acetylated products which were soluble in benzene were 
similarly fractionated. The fractions so obtained, when sub- 
jected to a hydrolysis with boiling N sulphuric acid for 1 hr., 
did not give a trace of sugar in a paper chromatogram. On 
longer hydrolysis, however, xylose, arabinose, and a hexose 
were found. In spite of the relatively mild hydrolysis condi- 
tions, no polysaccharide was found in the hydrolyzate. 
Since the lignins did not give any furfurol on distillation with 
12% hydrochloric acid they were free of pentosans. The fact 
that these sugars are so difficult to remove from the lignins, 
and because they are not in the form of a polysaccharide, 
suggests that they form a fundamental part of the lignin mole- 
cule and are combined with the lignin by an ether linkage. 
The work presented was carried out by Mr. Ayroud. 


“The Question of the Existence of Lignin-Carbohydrate 
Linkages”’ was the title of the next paper, presented by H. 
Richtzenhain of the Swedish Forest Products Research Lab- 
oratory at Stockholm. When low-sulphonated wood is ex- 
tracted with cuprammonium hydroxide the greater part of the 
lignin and a part of the carbohydrates remain as a residue, 
a |. See hs te ; j with a ratio of lignin to carbohydrates of 1:1. However, 
Gf iberated on dilation of nin with 28% spur ide ye upon woot sete oa md Wo 
she isolation of a radioactive isohemipinic acid, that at least with dilute acid then considerably more carbohydrates can be 


“t : Fen ven iia eR extracted with cuprammonium hydroxide; also in the presence 
Hpart of the condensation of the coniferyl alcoho! takes place of air the greater part of the lignosulphonic acid is dissolved. 


oe ice anon on of the mide .chaip and pe eugos This lignosulphonic acid, after it has been purified via its 
yom five of the benzene ring. By p AES UNG per UD YLE quinine salt, has a low copper number which increases con- 
ue attack of the mushroom enzyme on the coniferyl alcohol, Si ibeiuls eat orlanriicn iva lala il AleOholtheatemethy lated 
wood it is possible to extract the carbohydrates only after a 
preliminary acid hydrolysis. When the methylated wood is 


i| E. Brauns, Research Associate, The Institute of Paper Chemistry, Ap- 
‘feton, Wis. 
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extracted with 70% formic acid, only carbohydrates are dis- 
solved and the remaining residue has a lignin to carbohydrate 
ratio of about 1:1. With a more concentrated formic acid, 
lignin and carbohydrates go into solution simultaneously, and 
a lignin with free phenolic hydroxyl groups is obtained. The 
results of all these experiments are considered to be a con- 
firmation of the presence of a lignin-carbohydrate bond. 

The next paper was by Paul Lange, also of the Swedish 
Forest Products Research Laboratory, on the ‘Relative Mass 
Distribution Within the Cell Wall of Spruce and Birch.” 
By x-ray absorption curves it was found that the ratio be- 
tween the extinction in the secondary wall and in the middle 
lamella is about 1.40, whereas it should be 1.19 if these layers 
consist only of carbohydrates and lignin, respectively, and if 
these were deposited with the same mass density across the 
fiber wall. This difference is explained on the basis that the 
mass density in the middle lamella is lower than in the 
secondary wall and that the middle lamella has a more porous 
structure which facilitates the penetration of the cooking 
liquor and thus causes a more rapid attack in the sulphite 
cook. 

“The Lignin Distribution in the Cell Plant Wall Studied by 
Chemical Treatments” was the title of another paper by 
Professor Traynard and co-workers. Microtom sections of 
chestnut, poplar, beech, and sprucewoods which had been 
delignified with chlorine in carbon tetrachloride, with nitric 
acid in acetic acid, by oxidation with sulpho-chromic acid at 
0°, or by means of hydrotropic solvents, were examined under 
the microscope. The extractions with chlorine and with 
nitric acid gave two types of lignin preparations one of which 
was soluble only in soda solution, the other of which was 
soluble in soda solution and in aleohol. The microscopic ex- 
amination of the delignified fibers indicated that those of 
chestnut and spruce contain one layer, that of poplar two, 
and that of beech four latyers. A part of this work is also in 
Mr. Ayroud’s thesis. 

In a paper by Professor F. F. Nord of Fordham University, 
“On the Structure of Native Lignin and the Mechanism of 
Lignification”’ it was shown that enzymatically liberated ba- 
gasse lignin contains the guaiacyl. syringyl, and p-hydroxy- 
phenylpropane building stones. The latter was also found in 
the lignin from Scots pine and birch. A mechanism of ligni- 
fication involving the conversion of carbohydrates into p- 
hydroxyphenylpropane building stones as intermediate in the 
lignin formation was discussed. 

Dr. Kratzl of the University of Vienna in Austria next pre- 
sented a paper on ‘Assimilation Experiments with C'™O: and 
the Synthesis of C!4 Labeled Coniferin” in which he showed 
that the radioactive carbon of the carbon dioxide is assimilated 
by the plant and is found in the carbohydrates and in the lig- 
nin. The radioactive coniferin was labeled at the carbon 
atom two of the side chain. 

By “Nitrobenzene Oxidation of Some Lignin Model Com- 
pounds” J. C. Pew of the Forest Products Laboratory at 
Madison showed that guaiacyl-propane derivatives, which 
have a carbon atom attached to the carbon atom five of the 
benzene ring, give compounds in which this carbon atom has 
been oxidized. In all instances, considerable amounts of 
5-carboxyvanillin were obtained. Sprucewood, on the other 
hand, gave only a relatively small amount of carboxy- 
vanillin. 

Another paper by Mr. Richtzenhain on the ‘Decomposition 
of Lignin and Lignin Model Compounds with Sodium Hy- 
pochlorite” showed that at least two reactions take place—a 
very fast one, followed by a much slower one. Native lignin, 
hydrochloric acid lignin, ethanol lignin, and lignosulphonic 
acid consume about 7 to 8 moles of hypochlorite, whereas the 
thiolignin requires 10 to 11 moles. A study of the ultraviolet 
absorption curves of the oxidized lignin preparations indicates 
that benzene rings are opened. A methylated lignin con- 
sumes much less hypochlorite. On the basis of these oxidation 


140A 


experiments and of model compounds the constitution of 
lignin was discussed. 

A paper which I unfortunately missed was given by Pro- | 
fessor Walter Fuchs of the Technische Hochschule at Aachen. |, 
It was entitled ‘Investigations Concerning Lignin and Wood”’ 
and dealt with the action of ketene on sprucewood and As- | 
plund fiber. As we had made similar experiments several 
years ago without significant results, I was particularly in- | 
terested in this paper and was sorry to have to miss it. Since } 
ketene reacts almost instantaneously with water, such ex- | 
periments must be carried out under anhydrous conditions. | 


The next group of papers dealt with the reactive groups in ) 
lignin. ‘The Phenolic Elements in Lignin” was the title of a |) 
paper given by Mrs. Aulin-Erdtman of the Central Lab- » 
oratory of Cellulose Industry at Stockholm. Mrs. Erdtman | 
found that, when the ultraviolet absorption curves of lignin | 
preparations are taken in an alkaline solution instead cf in an | 
indifferent solvent, the maximum of the curve shifts toward 
the longer wavelength and the change in the extinction caused 
by ionization is proportional to the concentration of phenolic » 
hydroxyl in the solution. This change was utilized for a | 
quantitative determination of the phenolic groups in lignin 
after the method had been checked with model compounds 
of known phenolic group content. The results indicated that 
the phenol content found by this method agreed in general 
with that determined by other methods, except that, in iso- | 
lated native lignin and in Freudenberg’s synthetic products, a 
higher phenolic hydroxyl content was found. The most sig- | 
nificant result of this investigation was the finding that no in- + 
crease in phenolic hydroxyl was detected in the lignin after » 
sulphonation, indicating that no new phenolic hydroxyl groups 
are liberated during the sulphonation as had been claimed 
earlier by Freudenberg. 

The paper by Mr. Gierer of the Swedish Forest Products } 
Research Laboratory at Stockholm also dealt with “The | 
Phenolic Groups in Lignin.” This investigator found that, | 
on treatment of isolated native lignin with quinone mono- 
chloroimide, a condensation product was obtained that be- - 
haved chromatographically and spectrographically like qui- 
none imide condensation products of other phenolic mode: | 
compounds. 

“Studies on the Reactive Groups of Lignin’”’ was the title 03 ~ 
a paper presented by Mr. Adler of the Swedish Forest Prod- 
ucts Research Laboratory. Mr. Adler confirmed our earlier 
findings of the presence of a carbonyl! group in isolated native 
lignin by its reaction with hydroxylamine. When the native * 
lignin was treated with sodium borohydride the carbonyl | 
eroup was reduced. This reduced lignin reacted with meth- | 
anol-hydrochloric acid and gave a methanol lignin with a | 
methoxyl content similar to that of the original lignin, which 
indicated that, in the reaction of lignin with methanol-hydro- 
chlorie acid, a-carbinol groups, and not a carbonyl group, are } 
etherified. 

The famous A, B, B’, X, and Z groups in the lignin mole- 
cule were the subject of two papers, one by Professor Mikawa 
of Tokyo on “p-Hydroxybenzyl Ethers as Lignin Models,” 
the other entitled ““A New Model Substance for the B’-Groups 
in Lignin’? by Mr. Lindgren and co-workers of the Swedish 
Forest Products Research Laboratory. Mr. Mikawa_ be- 
lieved that, by sulphonation or sulphidation at pH 7, he had | 
obtained evidence that the X-group in lignin may be a para- | 
hydroxybenzyl alcohol or alkyl ether group. Mr. Lindgren | 
found that, in the sulphonation with neutral sodium sulphite, 
a wood with a solid so-called “low-sulphonated lignosulphonie } 
acid” is obtained. The latter can be dissolved by heating the 
wood with dilute acid, whereby the B-groups, which are ' 
benzylalkyl ether groups and apparently identical with \ 
Mikawa’s X-groups, are hydrolyzed to give B’-groups. The } 
dissolved low-sulphonated lignosulphonic acid therefore con-— 
tains not only sulphonated X- and Z-groups but also B’- 
groups which can be sulphonated. With substituted benzyl \ 
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jalkyl ethers, such as B-guaiacyl ether of a-veratrylglycerol, as 
a. substance, it was found that this ether is hydrolyzed 
and sulphonated at a rate of the same magnitude as that of the 
/sulphonation of the B’-group in lignin. 
) On Saturday there was a general lignin discussion: chiefly 
the isolation and the nature of native lignin and the methoxy] 
Be ient were discussed with Messrs. Jahn, A. Bjorkman, 
“Freudenberg, v. Wacek, and Kratzl as the principal speakers. 
‘The sulphonation of protolignin, hydrochloric acid, and 
ethylated lignin, in which I was particularly interested, was 
not discussed because of lack of time. 

Monday morning was devoted to the utilization of lignin, 

with Mr. Salvesen as chairman. There were only two papers 
on the program. The first dealt with ‘“‘Chemical Reactions in 
the Lignin Molding” by Mr. Sorgato of the Institute for In- 
dustrial Chemistry at Palermo, Italy. The work that he re- 
ported had been carried out during the war and dealt with the 
production of plastic from lignin in order to save scarce phenol. 
‘On the basis of an extensive study, it was found that the 
lignin used should have a high content of phenolic and a low 
content of aliphatic hydroxyl groups. For this reason he used 
fan alkali lignin which was condensed with aldehydes. Either 
he plastic was not good or the process was too expensive be- 
pause the production of such molding powders was discon- 
ytinued after the war. 
The other paper was by Messrs. Othmer and Ricciardi of 
the Polytechnic Institute of Brooklyn and was entitled ‘““New 
eLignin Addition Compounds of Sulphur and Cresol as Bond- 
cng for Wallboard from Sawdust.’’ They described ex- 
eriments on the preparation of molding powders from lignin 
find cresols at 200 to 260° under pressure and in the presence 
mf small amounts of sulphur. This gave hard, strong, and 
s)vater-resistant plastics. By the same treatment the lignin in 
yshe wood may be changed in such a way that wallboards 
wan be made from sawdust and shavings without the use of 
ihdditional adhesives. Neither the chemical, the physical, 
*nor x-ray analyses allowed any speculation as to the chemical 
?yeaction mechanism involved. 


; 


‘Kalamazoo Valley 
i] 
) The third 1953-54 dinner meeting of the Kalamazoo Valley 
ection of TAPPI was held Thursday, December 3, at the 
sHotel Harris, Kalamazoo. About 85 members and guests 
| ivere present. 

: Presiding was Chairman R. H. Hurst, Kalamazoo Vege- 
Stable Parchment Co., who announced plans for the joint 
SCAPPI-Superintendents Association meeting to be held Jan. 
4, 1954, at the Hotel Harris. 


\V. F. Hathaway, Kalamazoo Vegetable Parchment Co.; 
i. A. van den Akker, The Institute of Paper Chemistry; 
“t. H. Hurst, Kalamazoo Vegetable Parchment Co.; R. T. 
-slias, Western Michigan College; and R. T. Trelfa, Water- 
| vliet Paper Co. 
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J. A. van den Akker, The Institute of Paper Chemistry and 
R. T. Elias, Western Michigan College 


Treasurer R. T. Elias, Western Michigan College, announced 
that paid membership of the section—to date—was 176. 

Vice-chairman James A. Dean, Michigan Paper Co., in- 
troduced J. A. Van den Akker, head of the physics group of 
The Institute of Paper Chemistry who presented a talk on 
“The Significance of Paper Tests.” The talk was followed 
by an interesting and lively discussion period. Mr. Van den 
Akker’s talk concerned the basic relationships of paper tests to 
fundamental properties of paper. 

Tensile strength measurements are among the fundamental 
evaluations of the basic properties of the paper web. Taken 
in different ways, different properties are measured. One can 
obtain load-elongation curves, modulus of elasticity, ultimate 
tensile strength, and ultimate tensile strain. 

Bursting strength is approximately proportional to the prod- 
uct of average tensile (average of cross machine and machine 
direction) and the square root of the ultimate breaking strain 
in the machine direction, providing correction is made for the 
pressure required to distend the rubber diaphragm itself. 
This correction is significant for lightweight papers, being in 
the neighborhood of 3 to 5 p.s.i. Further details are given in 
The Institute of Paper Chemistry Research Bulletin (Vol. 4, 
No. 3) under the title, ““‘The Meaning of the Bursting Strength 
este 

The theory of the tear test is qualitative rather than quanti- 
tative, but has been developed to aid one’s thinking. The 
theory deals with the way in which energy is dissipated during 
tearing. Details have been given in Instrumentation Studies 
XLVI, Paper Trade J. 118, No. 5: 18-19 (Feb. 3, 1944). It 
requires less energy to break a fiber than to pull it from the 
paper mesh; therefore, as pulp is beaten and more bonding 
developed, the ratio of fiber break to fiber pull increases and 
tearing strength decreases. Likewise, in general, when bond- 
ing agents are used, the tearing strength is often adversely 
affected. 

Stiffness is a measure of structural rigidity and is thus in- 
fluenced by over-all structure and dimensions. It cannot be 
readily related to fundamental properties of the fiber structure 
itself. Most stiffness tests have more than one source of 
stress and therefore do not give true stiffness values. A true 
stiffness can be determined by considering a strip of paper or 
board as a cantilever and measuring deflection under its own 
weight. It is necessary to run deflection two ways to com- 
pensate for roll curvature. 

Folding endurance tests are very useful, but difficult to in- 
terpret. The test may measure different properties of heavy 
and light papers. Loading and angle and curvature of bend 
are highly arbitrary, but the test nevertheless yields fatigue 
data not obtainable from other data. 

Objections to commonly used pendulum testers have been 
frequently voiced. However, the errors caused by changes in 
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rate of strain are not generally significant for paper testing and 
the pendulum type can be considered very useful for tensile 
testing although unsatisfactory for strain measurement. 

Load-elongation curves have opened a new field of meas- 
urement which relates to fundamental properties of paper. 
Shape of the curve, ultimate strain, ultimate tensile, and area 
under the curve have proved important in several use require- 
ments. 

Work by Steenberg, Rance, and others was carried out at a 
very low rate of straining, and the work suggested that rate of 
straining was very important. Later work has indicated that 
pulse transmission of stress through the paper strip can 
explain some of the difficulties met when very high strain- 
ing rates were attempted. Mr. Van den Akker performed 
simplified derivations of many of the relationships of proper- 
ties measured in paper testing. Of particular interest was his 
explanation of pulse formation and transmission and its re- 
lationship to the rate of straining of the specimen. Critical 
straining rate (where specimen breaks before stress has 
reached the fixed end of the paper specimen) can be calculated 
by combining components of modulus of elasticity and ulti- 
mate strain of paper under impact conditions. 

Creep and relaxation studies are also useful for some prop- 
erties. 

R. T. Treura, Secretary 


New England 


Registration took place at 3:30 p.m., Oct. 9, 1953. Two 
papers were presented at the technical session held from 4 to 
6:15 p.m. 

The first paper was titled ‘The History of Stream Im- 
provement in Connecticut and Massachusetts’? and was pre- 
sented by Russell L. Winget, executive secretary, National 
Council for Stream Improvement. The active discussion 
which followed was moderated by Mr. Winget, assisted by 
Harry Gehm, technical adviser, National Council for Stream 
Improvement. 

The second paper of the afternoon was given by Joseph 
Theriault, Technical Dept., Robert Gair Co., Inc., Uncasville, 
Conn. Mr. Theriault’s paper was entitled “(How Statistics 
Can Be Used to Control Quality in Papermaking.” Mr. 
Theriault answered many varied questions regarding his 
paper as well as statistical problems in general. 

Following the banquet, the following movies were shown: 


“From the Mines to the Finished Product,’’ Courtesy of Wis- 
consin wire Works. 

“Green Gold,’’ Courtesy of Union Bag & Paper Corp. 

“Lures of the Berkshires,’’ Courtesy of The Berkshire Inn. 


Those members who remained until Saturday were given 
an opportunity to visit the Rising Paper Co. in Housatonic, 
Mass., in the morning, and in the afternoon, a golf tourna- 
ment was held. 

Mr. Winget commented on the fundamental facts involved 
in stream pollution in New England with particular reference 
to Massachusetts and Connecticut. His talk dealt specifically 
with the legislation and regulations in the New England 
States relating to stream pollution control, the treatment re- 
quired for paper mill waste by the New England regulatory 
agencies and the outlook for future treatment requirements 
for paper mills in the area. 

He stated the purposes of the National Council for Stream 
Improvement of the pulp and paper industry, which was or- 
ganized in 1944, were to conduct research relating to pulp and 
paper industry waste disposal problems and to furnish engi- 
neering assistance to the industry in meeting these problems. 

Speaking of legislation, Mr. Winget stated that during the 
past 10 years, all except three or four of the 40 pulp and paper- 
making states in the country had enacted special legislation 
dealing with stream pollution. He reviewed the specific 
regulations which applied to the states of Massachusetts and 
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Connecticut and compared them with regulations applying in 
other New England states. 

Mr. Winget discussed the various pulp and paper industry 
pollution problems in Massachusetts and Connecticut. The 
most common pollution problem in this area is that of solids 
removal for which equipment and techniques are readily avail- 
able, although in some cases sludge dewatering and removal 
problems present difficulties. Other problems more difficult 
of solution are the problems of B.O.D. reduction and color 
removal in rag and flax cooking and other pulping liquors. 

Mr. Winget presented general information regarding the 
cost of pollution abatement installations. Solids removal in- 
stallations for a typical 100-ton mill require an expenditure 
from $250 to $500 per ton of product. In B.O.D. reduction 
installations, where practical processes have been developed, 
an expenditure of from $2000 to $5000 per ton of product is 


required. By far the most difficult problem is that of B.O.D. 
reduction since there is no universally practicable and eco- 
nomic method for accomplishing significant reductions in the 
B.O.D. of pulp and paper mill wastes. Mr. Winget stressed 


the necessity of all mills giving serious consideration to | 


stream pollution problems so that they can assemble informa- 
tion which will be needed to indicate future treatment re- 
quirements. He stated that such mills should start im- 
mediately to accumulate data relative to the nature of their 


wastes and the conditions of the receiving waters. These | 


data should include: (1) a mill survey to determine the fol- 
lowing: (a) total volume of waste, (b) suspended solids, 
(c) B.O.D., (d) color, and (e) pH; (2) a river survey con- 
ducted above and below the mill outfall at both high and 
low water to determine: (a) stream flow characteristics, (b) 
dissolved oxygen, (c) suspended solids, (d) color, (e) pH, 
and (f) turbidity together with physical observations such 


as sludge tanks, floating solids, wastes from other industries, | 


oil, ete. 
The National Council, through its direct mill service facili- 
ties, is organized to render technical assistance to member 


mills in organizing mills and receiving stream surveys and | 


also in general assisting member mills in local pollution prob: 
lems. 
without charge. 

R. W. RaMspDELL, Secretary 


Chicago 


The Chicago Section of the Technical Association of the » 


Pulp and Paper Industry at its November 16 meeting held at 
the Chicago Bar Association, Chicago, featured a panel dis- 
cussion on adhesives. Ed Berg, Ace Carton Corp., chairman 
of the Section, presided at the meeting at which three special- 
ists discussed various types of adhesives including resin, 
latex, dextrine, and animal glue. Speakers were Robert 
Pett, National Starch Products, Inc., Edward Higbee, con- 
sultant, and C. 8S. Young, Swift and Co. 

Resin adhesives were discussed by Robert Pett, National 
Starch Products, Inc., who stated that most of the resin ad- 
hesives used in the packaging and converting field are based 
on polyvinyl acetate. The emulsion form is most important 
to the paperboard and paper field, and is characterized by ease 
of handling and high speed of set; it is easily modified with 
solvents, plasticizers, extenders, and other materials to meet a 
variety of requirements. Use of these modifiers may result 
in increased speed, better water resistance, and greater spe- 
cific adhesion to difficult surfaces. 

While polyvinyl] acetate itself has only fair water resistance 
requiring formulation with other resins to obtain a high degree 
of water resistance, recent developments have made possible 
highly water resistant polyvinyl acetate emulsions for use in 
adhesives. Another recent development is the freeze-thaw 
stable emulsion. 
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This service is provided to member mills entirely ” 


Normally, emulsions will break, become | 


i 


i 


dward Higbee, consultant; Robert Pett, National Starch 
roducts, Inc.; Edward Berg, Ace Carton Co.:; and C. S. 
Young, Swift & Co. 


ynowever, it is possible to obtain resin emulsion adhesives that 
nay be frozen but which will thaw out and return to normal 
viscosity and working properties. Uses of resin adhesives in 
Hackage sealing, laminating, greaseproof coating, etc. were 
utlined. 

The second speaker on the panel was Edward Higbee, 
ho discussed the use of latices in adhesives. He outlined 


Final speaker on the program was C. 8. Young, Swift and 
o., who described the fundamentals of animal glues and dex- 
Srines. He presented a schematic diagram of the basic types 
f dextrines and showed that addition of various materials, 
uch as water, borax, soda ash, phosphate, and acid, formed 
Midhesives with different characteristics. In similar manner, 


their applications were increasing constantly, with new uses 
being found as various types of adhesion problems were pre- 


7 At the Jan. 18, 1954, meeting of the Chicago Section of 
TCAPPI, T. G. Randolph will discuss the relationship of food 
tillergies to paperboard and paper containers. The meeting 
‘lvill be held at the Chicago Bar Association, 29 S. LaSalle 
5t., Chicago, Ill. 

Corn and wheat products (starch) are leading causes of 
jood allergies and many people must completely eliminate 
ttuch foods from their diets. People with such allergies might 
bick up enough starch from foods packaged in paper or paper- 
‘board to give them trouble. For instance, milk contained in 
paperboard cartons has been known to pick up enough starch 
+40 cause corn-allergic persons to have asthma, whereas the 
“kame people suffer no ill effect from drinking milk contained in 
“dass bottles. Other liquid foods, or foods with a liquid phase 
such as cheese, can also pick up enough starch from paper, 
‘paperboard, or cellophane packages, to cause allergy troubles. 
«/n packaging cheese in cellophane, for instance, the cellophane 
yinay be treated with starch to make the cheese slide into the 
tyackage readily. This amount of starch is sufficient to cause 
rouble to persons with a corn or wheat allergy. 
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Mr. Randolph is a specialist inalle rgies. He was formerly 
in charge of the Allergy Clinic at the University of Michigan, 
but for the past 10 years he has practiced in the Chicago area 
specializing in this field. He has co-authored a book on food 
allergies and has written a number of scientific papers on the 
subject. 

Ricuarp W. Portmr, Publicity Committee 


Delaware Valley 


The Delaware Valley Section met at the Engineers Club, 
Philadelphia, Pa. P. E. Nethercut, treasurer, made the an- 
nual report covering the 1952-53 fiscal year. The Auditing 
Committee of John Diefenderfer (Hercules Powder Co.), T. 
Morse (Hercules Powder Co.) and Howard Street (National 
Vulcanized Fiber Corp.) also reported. A discussion of these 
reports followed. 


The Section was reminded again of the Section News letter 
sent out with each meeting notice. 


The meeting was turned over to Emil Padavie (Container 
Corp. of America), program chairman, who introduced H. O. 
Teeple (International Nickel Co.). 


Mr. Teeple told something of the background behind the 
making of the movie, ‘Corrosion in Action,”’ as introduction 
to the subject of the evening. 


“Corrosion in Action” demonstrates leading causes of cor- 
rosion, gives the underlining fundamentals in readily under- 
stood form, and shows examples. 


After the picture Mr. Teeple was questioned from the floor 
on the subject of corrosion. 


Q. A pulp handling system apparently caused brightness 
changes in the pulp handled which were different in degree at dif- 
ferent seasons of the year. Would carbon steel in contact with 
the pulp be contributing to this change? 

A. Itis not probable that it would cause such a change but it 
might be possible. It is not likely that the small temperature 
change noted would cause appreciable differences resulting in the 
brightness change rate differences. It is possible the seasonal 
ambient temperatures of the water would be an important factor. 

@. Which materials would be recommended for hypochlorite 
bleach systems? 

A. Hastalloy C rather than chrome bearing irons. However, 
type 316 stainless steel is suitable if contact with the bleach is 
intermittent. 

Q. What about materials for handling alum solution; is 
ceramic lined carbon steel suitable? 

A. In handling cold liquid alum, type 316 stainless should do 
a fairly good job. Durimet 20, or its equivalent, would be suit- 
able for pump and valves. Plastic materials are finding consid- 
erable applications in recent years. 

Q. What are the recommended materials for fittings as spigots 
in handling concentrated ammonium hydroxide? 

A. Suitable alloys for handling aqueous ammonia solutions 
are those containing appreciable quantities of chromium, such as 
austenitic or ferritic stainless steels. 

Q. How about vanadium pentoxide corrosion in high tem- 
perature superheaters? 

A. Vanadium penotoxide corrosion is associated with the use 
of bunker C fuel oil which in addition to containing substantial 
vanadium also contains sodium chloride and sulphur. When this 
oil is burned, the combination of these three contaminants pro- 
duces an ash or a slag which acts as a flux removing the protective 
oxide scale. The high nickel alloys, such as Inconel, would be 
resistant to the conditions if sulphur were not present. The 
high chromium, lower nickel alloys, such as type 310 or type 309, 
would be resistant to the conditions if the vanadium and sodium 
salts were not present. Molybdenum containing alloys are more 
susceptible to attack under these conditions than those not con- 
containing molybdenum. ‘T'he answer to this bothersome prob- 
lem is the removal of the sodium from the oil. 


Lake Erie 


Following are the two papers presented at the November 
20 meeting of the Lake Erie Section which was devoted to 
the subject of corrugated quality. 
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What the Consumer Expects of the Box Manufacturer 
Earl B. Candell 


Wuen Mr. Lewis called inviting me to speak before 
your group, I was taken back because I couldn’t understand 
how I could add anything to your knowledge of your product. 
Certainly you men in TAPPI have an outstanding array of 
talented people. I always read with great interest Tapp 
which, I understand, publishes the articles and talks presented 
by your members. It is quite impressive to see the thorough- 
ness with which you are developing the science of paper and 
board manufacture. I have learned a great deal through this 
publication. 

There are two organizations which seem to be the backbone 
in establishing good practices and standards in board and 
container manufacture—these are the D 10 Committee of 
ASTM and TAPPI. The leadership of these two groups plus 
the willingness of the industry to voluntarily follow the 
procedures which they outline is most commendable. This is 
another example of the American way of doing business. 

As I was saying, I was reluctant to appear before you until 
I was told that my subject was to state what the consumer or 
purchaser of your product expected of you. Surely no con- 
sumer should hesitate in stating just what he wants. That is 
the least he can do, whether he gets what he wants is up to 
you. Should he be unreasonable and unrealistic in his 
requests, then the vendor must set him straight. 

Then my next problem was to figure out just what the con- 
sumer really did want. It’s fairly easy to speak in generali- 
ties, most anyone can do that and having said it, everyone 
agrees because it is so general everyone knows it and has no 
quarrel. For instance, I could summarize all that I have to 
say here in these few words—the customer wants what he 
wants when he wants it. Now I’m assuming that he has 
known enough about what he wants to have ordered it 
correctly. Certainly it is most unreasonable for him to 
assume that you know what is in his mind and thus excuse 
him from knowing anything about how to set down in order 
form or specification what he wants. 

So, with this assumption, I might reword the statement and 
say—the customer wants what he ordered when he wants it. 
And here again I presume that none of you would seriously 
dispute that this is unreasonable. 

Now let’s break this down some more. Let’s take the 
second part first ‘‘when he wants it.’’ As men in business, you 
all recognize the importance of proper delivery schedules. In 
your business you must schedule your raw materials to match 
up with the order you are manufacturing, and so it is with your 
customers. Production schedules are laid out and raw 
materials are scheduled to arrive so as to have minimum in- 
ventories consistent with good operations. It is probably 
the rule today (I know it is in our business) that most plant 
capacities are severely taxed so that the amount of space given 
over to stocks of raw materials has been reduced. This calls 
for closer scheduling. Much of the scheduling is based on 
promise of deliveries and faith in the supplier to keep his 
promise. 

The orders are placed with a delivery date specified. Ac- 
ceptance of the order by the vendor is likewise acceptance of 
the delivery schedule. The time to talk about delivery 
schedules is before the order has been accepted. 

And while on this subject of inventories, the consumer 
assumes that his stocks are all of good quality. Better not to 
have the stocks at all than to have them only to find that after 
production has been started they cannot be used. 

This item of “when he wants it”? must be obvious to you all 
so I’ll net spend any more time on it, though I will talk more 
about quality. 

Now for item (a) ‘what he ordered.” 


Earu B. Canveti, Head, Package Design and Materials Handling Section, 
Lamp Div., General Electric Co., Cleveland, Ohio. 
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Let’s assume that he ordered a corrugated box, since that is } 
the item in which most of you are interested. When he 
ordered it he ordered a certain size. Since most of our boxes }) 
are engineered boxes he really does want that size box. By}, 
engineered, I mean that they are designed to hold a specific 
product, there may be inner pieces such as die-cut pads, 
partitions, etc. that must all fit together. Plus or minus '/s r 
in. can often cause trouble when packing. And the type of | 
scores can afiect the internal fit. I believe you have had some t 
discussions in you organization about proper scoring. 

Size of the box is also important to the customer who uses }f 
machine case sealers. Here variation in width and height in \ 
boxes can cause a lot of trouble. If the machine is set for the » 
widest box, then the flaps won’t meet well for the narrower » 
box, and conversely, if the machine is set for the narrower box, | 
the flaps will overlap for the wider box. Also, too much \ 
pressure can be exerted by the side rails and the box pulled out | 
of square. So box size is important. : 

Material was specified—most specifications will state what 
kind of liner is desired, less frequently the exact corrugating f 
medium. Usually a range of material is given. To some } 
consumers, the type of material is not too important, to others | 
it is very important. In our case we are quite specific and we } 
really want what we specify. By that I mean we want | 
fourdrinier kraft and no cylinder kraft or jute when it is | 


itemized on our specification as fourdrinier. Each of these 
materials is good and has a proper use, but when we order one 
type, we don’t want others substituted. There is a reason for — 
this. For one thing—weight. Ours is a lightweight, fairly | 
bulky item—many thousands of packages are used. In | 
shipping, we don’t weigh every package, but operate on 
average weights. Check weights are made periodically for | 
the various package sizes and these weights are used by our 
traffic and billing departments. If they are to be accurate, 
then we must be uniform in the type of material we use. ) 

Another factor is that of automatic case sealing. Differ- — 
ent materials and finishes react differently with the same glue. 
These packages go through these machines at a pretty fast 
rate of speed so that adjustments cannot be made for varia- 
tions in box materials. Therefore, when we put out a spec 
for a specific material we expect each vendor who supplies it 
to use the same type of material, not something ‘Just as 
good.” 

In addition to listing the type or kind of material, we list 
basis weight rather than caliper of stock. We believe that 
this is a closer way of approaching the board quality than by 
using merely caliper. While we can’t measure the basis 
weight of the individual sheets very well, we can weigh the — 
combined board and from that appraise pretty well what we | 
are getting. 

Strength—this may be specified in several ways. First, 
there is the bursting strength test required by the Con- 
solidated Freight Classification. We have no alternative 
but to specify this. Even though we are using an exception 
package, the burst test will be shown in the spec. There are 
two other values which are coming into more general use, one 
the puncture test of the board and the other the compression || 
strength. In our own use, we are putting greater dependence 
on these two factors and in most instances list the values — 
expected on the specification. : 

These two factors—puncture test and compression—are | 
very important and to our way of thinking define what we © 
want better than anything we can tell the vendor. A box to | 
store and carry a product safely must be able to withstand | 
certain compression loads and resist puncture from sharp | 
objects. By experience from observation and calculations we | 
know what we need and can get from a first-class operator. | 
In our specifications we list minimum values below which | 
the average of a sample of five boxes should not fall. | 


Failure to meet these values ig objectionable and makes the / 
lot subject to rejection. It is our belief that the box quality | 
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pan be largely expressed by a comparison of these three 
factors—basis weight, puncture resistance, and compression 
strength, 

' There are two other things appearing in the specifications— 
printing and manufacturer’s joint—both of which can affect 
she performance as well as the appearance of the box. 

Most people are taking advantage of those big areas on the 
ox to advertise both their product and their name. One of 
‘he first things our customers see is the outside of the shipping 
ase—a poorly printed case is very obvious and does not 
mpeak for quality. If we are sloppy and indifferent in the 
pppearance of our shipping cases, the inference can be made 
that we are also poor in the quality control of our own product. 
Appearance is a very important thing. 

{ This carries over to the color control of the printing. Many 
jfompanies have certain color standards which they work to 
ind our customers frequently associate the color to the 
yompany. So uniformity of color is important. This is 
iparticularly true when boxes made by diiferent vendors meet 
n our customer’s stock. Here again, uniformity of color be- 
f peaks uniformity of product. 

We also are concerned with how that printing is applied 
jbecause we know that too heavy an impression will break 
vown the corrugations and give poor compression strength 
Ho the box or in other words will jeopardize the stacking 
1 rength of the box. 

“| Materials used for manufacturer’s joints are usually quite 
Watisfactory. There was a time when we would accept 
Hothing but cloth tape, but these other materials have been 
ynproved so that we now accept most any which will not break 
m@nder the compression test of the box or during the drop tests 
uif the packed container. The greatest trouble we had was 
‘vith sisal tape which was too stiff or poorly applied. We 
veceived many boxes which broke apart at the manufacturer’s 
‘pint when our operators opened the cases for packing. I 
save not heard of a complaint like this in a long time, so it is 
@vident that this material has been improved. 
#) While on the subject of printing, I would like to refer to two 
“hings, first the importance of following the printing layout as 
» is given on the specification. Care and thought were given 
™). preparing the printing specifications and they should be 
wllowed. Changes in layout by the vendor cause confusion 
> our operators. They are creatures of habit and look to 
‘ertain places for the identifying number and also the space 
“pr pasting the address and contents tickets. Changes in 
nese locations slow them in their work. 
1 The second is the manner of showing the date of manufac- 
) are of the box. I wonder why there can’t be uniformity 
mong box makers in how this date is shown. There are 
gars to count, letters to figure out, numbers in various 
“icrangements, and even no dating at all. This date is im- 
jortant to the purchaser for two reasons—inventory turnover 
tad a means of identifying a specific lot should there be any 
difficulty which needs further checking. 
1) What is wrong with just a simple figure for the month and 
7 for the year, the two separated by a dash, these placed 
»Ajacent to the box maker’s certificate? You could make our 
upb just a little easier if this simple thing could be done. 
© And the last item shown on the specification is the manner 
4) which the boxes are to be delivered to the purchaser. The 
diamber of boxes to be bundled or tied together is given. 
‘Heviation from this causes confusion in stock keeping and 
‘iventory control. Sometimes pallet loads are requested. 
+. There are possibly other things which certain users need to 
«\at on their box specifications such as flat crush which to some 
Al a very important thing, but I believe I have listed the 
“cincipal ones. 
«| Before I leave this subject of specifications, I would like to 
jise a question, since I am addressing a box maker’s group. 
hy can’t there be a uniform code developed for specifying 
tie materials which go into making a box? To write out 
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finish, basis weizht, and caliper is quite cumbersome and time- 
consuming. This must be true; otherwise coding would not 
be used so generally. But why can’t this code be common for 
everyone? Some people use numbers, some letters, some 
numbers and letters, we at General Electric even have more 
than one code system in use. Why? We are all talking 
about the same materials; otherwise we coutdn’t let you know 
what we want. Why can’t there be standardization in the 
paper business on such a fundamental thing? Other trades 
have long since recognized the importance of standard 
specifications. I realize that many of these pet systems have 
been in use for a long time, but does that mean that we have 
to have them forever? I would think that your TAPPI 
organization would be an ideal medium to work out this 
standardization and I’ll venture to say that there would be no 
trouble in getting ASTM to go along with it. Maybe the 
two through such places as the Forest Products Laboratory 
could work it out together. Our SIPMHE group would be 
another means of getting together on this. I know that this 
is not a fundamental thing necessary to the advancement of the 
boxboard industry, but it would be helpful in establishing it on 
a more scientific level and would eliminate some confusion 
which exists today. 

And while asking questions, I would like to raise one more 
and this hits right at quality. What degree of control is 
reasonable and practical in establishing the burst test, 
puncture test, and compression test? By that I mean, how 
much variation from an average should be considered good 
for these tests or in other words, at which degree of spread or 
range is the process considered to be out of control? We have 
run across some terrific spreads in our testing of materials, or 
at least they seem like terrific spreads to us. Based on any 
standards of operation of ours, the product is definitely out of 
control. 


I mentioned our testing—you might be interested to know 
why and how we test boxes. 


As you probably know, we have been large users of corru- 
gated boxes for many years, and we have had a package de- 
sign and specification section for years. I cannot say for 
sure, but I would guess that our activity is about as old as 
any company in the country. And until just recently, we 
bought our packing materials entirely on faith that our 
vendors did give us just exactly what we specified. But our 
purchases grew into some very large figures. Nowhere else 
in our operations did we purchase such large dollar values 
without checking to approve the quality and uniformity of 
the product. Not even in our own operations where one of 
our plants makes and sells to another of our plants would we 
accept such quantities without check-inspecting them. So 
it was just logical and good business that we should check 
packing material. 

Another reason for setting up our testing lab was to 
determine just how we could specify puncture test and com- 
pression strength for each individual box size. As I said be- 
fore, we felt that these two values were fundamental in de- 
fining what we expected for the box. 


There were various figures published by some laboratories 
which gave values for compression in terms of perimeter inch 
and for variously proportioned boxes. These we used as a 
guide but decided that before any actual figures were given 
by us, we should have a background of tests which would 
prove that such values were reasonable. 

The first thing we did was to build an air-conditioned test 
room. In this, the material to be tested was first conditioned 
so as to reach a stable value of 73°F. and 50% R.H. Sam- 
pling was set up to evaluate typical boxes purchased from a 
number of vendors. A sampling schedule was developed and 
certain of our factories instructed to send in six samples 
scattered throughout the shipment of each lot of boxes. 
Since most of these boxes are ordered monthly, this meant that 
we would receive monthly samplings. The program was 
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started in March, 1951, and to date we have made over 430 
routine tests. 

It was not long before we found that there was a great 
amount of fluctuation in these samples—fluctuations in the 
sample lot, between lots of a specific vendor, and between 
vendors supplying on the identical specifications. It is from 
these tests that we raised the question of—how much variation 
must we expect? 

Before discussing some of these tests, let me say that all 
test results are confidential. Since we do use these in dis- 
cussing quality with our vendors, we will give him the results 
of our findings on his box only. 

We gathered data for well over a year before we started to 
make any comparative analysis or set up normals. Using the 
statistical analysis method, we first made a monthly con- 
solidation of the test results for each vendor for the 140-lb. 
MT and 200-lb. MT boxes. The sigma variation for com- 
pression and puncture was computed and curves drawn by 
the vendor for each. Time does not permit me to go into the 
details of the development of these curves, nor a discussion of 
how sigma values are computed. 

Let’s first consider the compression readings for a com- 
posite picture. On the curve there are five horizontal lines. 
The middle line is the average, the first line above and below 
is the 2 sigma variation, while the second line above and below 
is the 3 sigma variation from the center. 

We expect that the average of any lot shall not fall below the 
—3 sigma line and to be in control according to a statistical 
appraisal of the test results the averages should fall between 
the —3 sigma and +3 sigma lines. 

According to the statistical method of analysis, 68.37% of all 
tests should fall between the 1 sigma lines, 95.5% of all tests 
between the 2 sigma lines, and 99.7% between the 3 sigma 
lines. Now let’s consider some curves, first in total, then by 
vendor. Based on the sum of all tests, our values for the 
average line don’t look to be too far off. The weighted aver- 
age falls pretty well in line so from that we contend that our 
expected values as shown on our specifications are not bad. 

But now let’s see how individual vendors show up. Take 
the green line; until this Fall, all but a very few points fall 
between the 3 sigma limits. There was one point in February, 
1953, that was very high and seven of the last eight tests have 
been high. 

The red curve has likewise stayed pretty well within the 
limits, though a little more erratic than the green. 

Now look at the blue—here is a vendor that is all over the 
sheet but mostly on the low side. 

Then look at this black curve—practically all values are 
well above the +3 sigma line. Not only that but the varia- 
tions are the most extreme on the sheet. 

Remember, all of these vendors are working to the same 
specifications, as far as we know. After seeing these extreme 
variations our natural question is—why so much variation? 
Would you say that the vendor having such great variations 
is as good an operator as the one with less variations? Would 
you say his production is in control? Just how great a devia- 
tion is considered good practice? Frankly, we don’t know 
your business, but from our viewpoint such extremes are not 
good. The same condition exists in regard to puncture, 
values. Here it appears that our average and 3 sigma lines 
are set too conservatively for the bulk of the readings are 
above the average and for a number of months were above the 
+3 sigma line. 

Here again the green curve is in most instances between the 
black and the blue, though in the later months, the blue and 
green curves are fairly close together. The black continues 
to show high above all others but the amount of variation is 
not quite as great as for the compression curve. I repeat— 
why such variations and what should be considered gooa 
operation? 

In case these composite curves are a little confusing—and 
I wouldn’t be a bit surprised because I must confess they have 
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been to-me, we can look at a specific box type. These com- 


posite curves were evolved by the boys who are making these 
box tests with the aid of our statistical analysis section. The 


same principles have been used here as are used for evaluating | 


the quality control which our factories show in the manu- 
facture of lamps. When I say that, I don’t mean that the 
limits of variation or sigma values are the same, but the 
method of computation (using box test values) is the same. 
The figure shows actual values for compression, puncture, 
and basis weight for one specific box size. The tests of each 
vendor are kept together. 


lot are recorded on the same vertical line. In the case of 


compression and puncture, the highest, lowest, and average | 


of the five-box sample lot test is shown with the averages 
forming the curve. 


I think this figure is very interesting for it shows a number | 
Let’s first look at the comparison by vendor. | 


of things. 
These fellows are all given the same specification, yet see the 
variation between vendors of basis weight. And the level of 
the average puncture corresponds fairly well to the variation 
of basis weight. 

Looking at the compression curve this relationship to basis 
weight is not as evident. 

See the variation between vendor. Then look at the 
variation between sample lots within the vendor. Notice 
that the vendor giving the highest readings has the greatest 
variation—he can make awfully good boxes but is not very 
consistent. Both the variation of average and of spread or 
range of sample test are, we think, too great and hence show 
poor control. 


Our statement to this vendor is that he is giving us a higher | . 
compression strength than is required to meet our standards, | 


possibly because he is using more material—basis weight. A 
reduction in basis weight should bring his compression 
strength down to our requirements, and this reduction of 
basis weight should mean less board or stock weight and hence 
a reduction in price. 


In other words, if our standards are set properly to give us | 


the protection we expect, then there is no need to buy more. 


What I have said here applies to this vendor up until the | 


last seven tests. Here for some reason with little change in 


basis weight and puncture, his compression strength has |’ 
dropped—why? | 

There is still another interesting point brought out on this 
chart. You will notice that vendor Y1 has some extreme | 
The high values are due to his | 


variations in basis weight. 
supplying jute instead of kraft. You see why we desire 


kraft—neither the puncture nor the compression increased in | 


relation to the increased weight. The increased weight co 
us more money in the form of increased transportation costs 
weight per thousand square feet was about 50% greater. t 

Another interesting point is that of vendor T2. This 
fellow is not giving us as much basis weight as we expect, y: 
his compression is nearly right. Were he to increase hi 


board weight to our standards, he probably would show just | 
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The three values for a specific test | 
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2. B. Candell, General 
} Electric Co. 


G. C. Lecky, F. J. Kress 
Box Co. 


good puncture and compression as the better vendors but 
n this chart he doesn’t look good. 

)/ We do not claim to be authorities in this subject—there are 
(Many people who make this activity their means of livelihood. 
aVe got into the work because we are charged with checking 

d protecting our quality. Setting up a specification is no 
uarantee to my employers that we are getting what we say 
re should have. Nothing would please us better than to find 
hat this is an unnecessary activity. We still would main- 
ain our laboratory because through it we can determine what 
e do want. 
So getting back to my original subject—what does the 
Gustomer expect of the vendor? We expect uniformity of 
erformance for a given specification both between vendors 
Wnd between lots of an individual vendor. It looks to us as 
Shough this quality control could be improved. 


In closing may I compliment the box industry on the work 
is doing. The cooperation that is shown generally, the 
eprvice that is rendered, and the interest in progress are truly 
ommendable. It is a pleasure to work with the various 
“mpanies and I value and enjoy the many fine personal 
quaintances we have made. 


Corrugated Quality 


George C. Lecky 


THE only real interest a user of corrugated containers 
@as in our quality is the quality of the product he receives. 
wherefore, if we inspect our finished product 100% and only 
»}nd out that which meets the specifications, we should give 
7m what he wants. However, this plan has several bad 
atures about it—first, 100% inspection is rarely ever more 
Yhan 60% efficient; second, it would be very costly; and last 
Ait most important, it would not help our quality. Quality 
‘Annot be inspected into a product; it must be built into it. 
4 we are to assure ourselves of a high quality product, we 
Just make certain that only the best raw materials are used 
thd that every step in its production is controlled at a high 
‘ihality level. 

| In order to accomplish this mission of assuring the customer 
ri high quality product, we at Kress have set up a quality 
‘yntrol program which is essentially divided into two parts. 
he first part is accomplished by the quality control labora- 
‘/ry and consists of the following: 


1. Setting up specifications and performance standards of 
i,w material. 


Sborce C. Lecxy, Technical Director, F. J. Kress Box Co., Pittsburgh, Pa. 
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2: Checking samples of material to see if these standards are 
met. 


3. Setting up quality standards of the finished product. 


4. Spot checking the finished product to see if quality stand- 
ards are being met in our production. 


The second part is accomplished at the plant level by means 
of a rating system which I will explain in detail later. 


The quality control laboratory receives samples of the raw 
materials used. The largest single item of raw material we 
purchase is paper and most of our laboratory time devoted to 
incoming raw material is spent on testing the paper. Square 
foot samples from each roll manufactured for us are mailed to 
the quality control department at the time the paper is 
shipped. Our laboratory runs caliper, bursting strength, pH 
and scuff tests on this paper, determines the basis weight, and 
examines it for printability and surface appearance. 


The bursting strength test is the most important test made 
on the paper. Standard procedure has been to take six 
punctures on each sample, three from each side. If we could 
assure ourselves of the mills’ compliance with this specification 
without making all these tests, we could have more time to 
spend on improving our own product. An examination of the 
subject showed the following: 


1. The paper mills make these tests on the rolls as they are 
being run and we are only duplicating their results. Also, this 
particular test has so much variation that the result obtained 
noe a les foot sample is not a true indication of the condition 
of the roll. 


2. The responsibility for maintaining this test is that of the 
paper mill and we are only interested in whether or not the mill 
is Maintaining its control. 


3. Just as accurate a check can be made with much less ex- 
penditure of time by sampling a small portion of the total. 


Therefore, we decided to sample only five randomly chosen 
samples from each car. We run two burst tests (one each 
way) on each sheet, and plot the averages and ranges of 
samples of tenonachart. We have computed what the lower 
limit for these averages must be to make sure our board is 
meeting the required bursting strength specifications. When 
any average goes under this lower limit we contact the supplier 
to see why the paper does not meet the specifications. We 
also send copies of our tests to the supplier as a check on our 
test results. The plant also makes a record of each roll of 
paper run at the corrugator, and on this record the corrugator 
operator indicates any defective rolls, as well as the nature of 
the defects. This enables us to spot running difficulties as 
soon as they develop and gives the supplier accurate data as to 
just what is wrong and which particular rolls caused the 
trouble. 


On other raw materials we make periodic checks (such as 
color of ink and Elmendorf tests on tape), but mainly we rely 
on reports of plant performance as a check on the quality of 
those materials. 


The laboratory also receives from each plant samples of 
their finished production which are tested and rated for 
quality. Results of the tests are sent back to the plants and 
are consolidated monthly in a report which shows how each 
of the plants rank qualitywise. 


In the plant we maintain our quality standards by means 
of a sampling and rating system. Rating corrugated quality 
by a sampling method is actually a very simple process. At 
regular intervals a sample should be picked up from each 
machine on which a check is to be made. The only important 
feature in this is to be sure that no selection of the sample is 
made. The inspector merely picks up any piece without 
making a choice between one and another, and checks the 
sample piece. By recording on paper the defects obtained in 
that sample, and by repeated sampling, we obtain an index of 
the quality being produced. 

Everyone has in his own mind certain features to look for 
and certain standards by which he judges a case. All we do 
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is set down these features and define the standards; some can 
be defined by means of definite measurements and others by 
visual standards. We have divided our visual standards into 
three classes—“good,”’ “fair,’”’ and “poor.” 


1. Good—the best we can expect within its limitations when 
a machine isin A-1 condition. 

2. Fair—not as good as is possible with our equipment, but 
good enough to be accepted by a customer. 

3. Poor—that which we would reject if we were purchasing 
the case. 


Forms are provided for listing the quality of the samples 
taken from the corrugator, slitter, printer, taper, or other 
machines. There is room on each sheet for taking eight 
samples per shift; however, any number can be taken if the 
same number is taken from each shift or operation, with a 
minimum of five. 

The method of sampling is as follows: (1) pick up a random 
sample of the production being run, (2) look at that sample 
for points listed on form. For example, if a printed case was 
picked up you would look at it for: (a) clean slotting, (b) 
misslots, (c) quality of printing, (d) crooked case, and (e) 
short case. 

If a case is picked up and you find that the slotting is clean, 
a rating of 10 points would be given for the clean slotting. If 
the slotting, while clean, is outside the slitter score by !/s in., 
we would rate that as 5. If the quality of printing was only 
fair, we would rate this as another 5. If the case is straight 
we would rate that as 10. If the case blank is found to be 
5/1, in. short, we would have to give this a zero. These you 
would record on the form and your final score would be as 
follows: 


Gleantsloucinommre i ccc eer mame Mn eer uke ots 10 
IV ITSS 10 Gee eee hse iret Oras rr a PME thes 5 
Printing Seesaw A, SLRS OEE) ar er ak ae 5 
GrookedSeeeepyrein (reer lye (Oe Ae cetera kod 8 10 
SOLO CASC tira a Uh pxe- tina a Pa Sige oper cy Pod hoch neers 0 

FRG alll Wire teeter cal tes ce NER Pris ianiat a Obert evade 30 


Had there been no errors on this case, 10 points would have 
been given each of the five items checked or a total score of 50. 
The quality rating would then be figured as the actual score 
obtained, which in this instance was 30; dividing by the 
potential score of 50 gives 0.60; this multiplied by 100 gives 
a quality rating of 60 for the case. Succeeding samples 
taken that day from the same printer slotter would be 
recorded in succeeding columns. At the end of the day the 
quality rating for that operation would be the total of the 
individual quality ratings divided by the number of samples 
taken. 

Where more than one crew is involved in a day’s operation, 
it is possible to obtain a quality rating for each operator as well 
as the machine itself. Machine defects can be detected and 
controlled by watching the over-all ratings for the various 
divisions such as clean slotting, misslotting, etc. For example 
when a machine has a new set of slotting knives installed the 
slotting should all be clean. As time goes on, obviously the 
rating for clean slotting should begin to drop. Observation 
of this rating over a period of time will give us the experience 
necessary to set up quality rating limits which would tell us 
when the knives need regrinding or replacement. 


The corrugator is probably the most important machine as} 
far as determining quality is concerned. It is not only the ut 
first operation, but poor board (board that is soft or not | 
properly adhered) cannot be satisfactorily fabricated in|. 
succeeding operations, resulting in excessive waste and poor | 
quality boxes. We put special emphasis on this operation. 
We not only rate the machine by our quality rating system, | 
but we also have samples of production sent at regular in- }¥ 
tervals to the laboratory where they are calipered, tested for | J 
flat crush, and checked for adhesion. A reduction in caliper |: 
and flat crush is always an indication of trouble at the} 
corrugator which, if caught before it becomes too serious, can |) 
save you a lot of plant trouble both productionwise and | 
qualitywise. : 
Quality charts are placed at each machine and quality | 
averages for each phase of the operation are posted each i 
week. In this way each operator can see his rating in relation- 
ship to the rest of the operators, and how the production from ) 
his machine compares with the production from other ¢ 
machines. Also, as the quality man rates each sample he puts 
it and the grade beside the machine where the operator can see 
it. In this way each operator is trained to know what our 
quality standards are and how near he is to meeting them. 


As you can see, our approach to this problem has been to 
train the people to know what quality is and to teach them to | 
operate their equipment at quality levels. In our operation 
most material is taken from the machines by hand and there f 
is sufficient time for each operator to inspect his work and | 
make any changes necessary to assure a quality job. Quality 
control has not tried to relieve the production department of | 
its responsibility for maintaining quality, but has just given it 
a tool which it can use to solve the problem itself. ) 

The foreman, if he uses this information correctly, can see = 
what operators need his supervision most and what equip- 
ment should be next in line for maintenance. 

There is always the danger when using visual standards | 
that our concepts will change and one person will be grading 
differently than another as time goes on. We have tried te 
combat this by having the laboratory continuously grade 
random samples of finished production. The grades arrivec 
at for the various operations are compared with those from 
the plant. If there is an appreciable difference between the 
two average grades, we check to see who has wandered off the : 
standard. 


We are continuously revising our standards, usually up-— 
ward, due to better equipment, improved production methods, 
complaints, and comments from customers. 

In conclusion, I would like to sound a warning that no | 
quality control method ever improved quality by itself. 
Proper use by the production department of the information | 
shown by quality control studies will assist in producing 
a quality product. The very fact that you install a system for 
quality control may, by its psychological effect, give a | 
temporary lift to your quality. However, unless you follow 
through and take action when the ratings show that action | 
should be taken, you will soon find that you are worse off with h 
the system than you were without it. 


5 5 
Di Pan 
Quality General ae 6 ied Total 
level impression Condition Mounting Ink match Coverage Definition Smear Register Trapping % 7 
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 Deinking by the Froth Flotation Process Sn 
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Je W. JELKS : |. | REJECT SCREEN 


THE historian Herodotus wrote: ‘If this be true I do 


} 
; 


WASTE 


#not know; I but write what is said.” Then follows a de- tae m— ) meyers 


US 


ee puon of the method by which Gyzanthian maidens drew 
) up gold dust by dipping pitch-covered feathers into the mud. 
y This bit of history indicates that the ancients had knowl- 


wedge of the adhesive forces used in the modern froth flotation nu sansa | 
yprocess. However, as in many instances, the application of ih bs Pree machin 
these forces to the benefit of civilization had to wait until the : Wee 
first part of this century to be applied. Still another 50 jawed fee 
years were to pass until the process was applied to the paper ae hae mtn Se (2 une 
jindustry. ‘ora 


ene i 
REAT FLOTATION WATER AND RE-USE 
Bie saps aera er by pee 


OMECHANICS OF THE FROTH FLOTATION PROCESS 


{ The froth flotation process is a basic separation method 
ywhich depends on difference of surface conditions to separate 


Deinking paper pulp by flotation 


fvarious kinds of particles from a slurry. To effect this sepa- Due to their similarity in the beginning a strong similarity of 
yiration the material to be removed from the slurry is attached surface condition generally remains after pulping. It is this 
[yan air bubble but in order to do this a specific type of air similarity that so favors a deinking method based on surface 
“bubble is required. It must remain free and essentially the condition to separate the good fiber from the unwanted ma- 
same size as when it was generated. This is accomplished by terials. 

jtthe use of a frother. Frothers are slightly ionizing chemicals In order to use the froth flotation process for the removal of 
sfconsisting of a carbon hydrogen chain and one hydroxy] group. these unwanted materials, 1b Is first necessary to pulp the 
q@Typical frothers are the higher alcohols, phenols, and other paper to form a slurry in which the ink or other objectionable 
#materials having the structure just described. particles are separated from the paper fiber. This is generally 


4! To attach the particle of material that is to be removed to pada eis ry 5 a Rec eae ie ae Ses 
a. air bubbles a collector is used. A collector must be highly Ee RgsEL oobCRNEISS Sit aa en ee 


eselective and must seek out the material that is to be floated ea ieee es Bpegae Eppllentlons, 
To remove the objectionable materials from the slurry the 


and must ignore the other materials present in the slurry. Re ‘ 5 g 
: = I y paper is diluted to a consistency of near 1% at which point 


It must also have a very strong attraction for the bubbles. pine oil, du Pont B-22, or B-23, or other typical frothers and a 
Collectors are generally highly water-repellent materials such oun : 
collector are added. Kerosene, xylene, etc. are typical collec- 


ips the fatty acids, hydrocarbon oils, and a long list of other tors. Special combinations are resorted to when the above 


aterials. : Mae 
fe reagents are not sufficient to handle all objectionable ma- 
Activators, depressants, and modifiers are applied to alter 


: Sis : ; terials. 

athe basic characteristics of the reagents just described. The above slurry is agitated and aerated simultaneously in 
i Since the forces that make the process operate by attaching 4 Aotation machine. A Denver “Sub Av dotationaniachine on 
tphe materials to be removed to an air bubble by means of a special arrangement is used. Much time and development 
‘belective collector are purely due to surface difference it should were devoted to obtaining the best conditions for this stage 
ue understood that the froth flotation process operates inde- Sich pesnlted nthe aloes entioned@nac hie me PRourioetid 
Pbendently of size, specific gravity, and the phenomena used in other objectionable materials are raised to the surface of the 
»che conventional methods of deinking. Due to the nature of flotation machine where they are removed. The accepted 
| vhe process, water becomes a mere working medium rather stock is then bleached and is ready for use in the paper fur- 
sshan an active part of the process. rishi 
oF However, since a water medium is used and a stable bubble Newsprint—equal or superior in every respect in bursting 

in a water medium is a rather small one, a definite physical strength tear, brightness, ete.—has been made from a furnish 
| Size limitation is set up. As applied to the deinking of paper, of 90% old newspapers and 10% magazines that were cleaned 

any particle from about —8-mesh to the larger colloidal up by the froth flotation process. An excellent grade of 
‘articles can be handled. facial tissue is manufactured from old papers that are cleaned 


Tae up by froth flotation. Old papers cleaned up by this process 
APPLICATION OF PROCESS TO DEINKING 


i Since Alcide Fromet’s British patent of 1903 describing a 
Wnethod of attaching a sulphide mineral to a gas bubble 
stormed by the action of acid on a mineral, the first mention of 
‘applying the froth flotation process to paper is noted in the 
‘work of Pierre Hines of Portland, Ore. The first commercial 
‘installation in operation for deinking of paper stock was 
Sade about 2 years ago by the author. 

J Although there are an infinite number of objectionable ma- 
sterials that must be removed from wastepaper before it can be 
ipe-used in high-grade papers, there is one outstanding point in 
*lavor of using their surface conditions as a means of eliminat- 
fing them. By far the greater part of the objectionable ma- 
sierials encountered has been designed to adhere to a dry sheet 
sbf paper. As the dry paper generally has a pH near neutral or 
dplightly acid the objectional materials can generally be re- 
Winoved by pulping the paper in an alkaline detergent solution. 


Sh 


Denver Sub-A flotation machine used in paper pulp 


¥. W. Jevxs, The Denver Equipment Co., Denver, Colo. 
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Denver Sub-A flotation machine at Herty Foundation 
Laboratory used to deink newsprint for remanufacture 
into newsprint 


have also been successfully used in patent coated boards and 
in the manufacture of fine papers. 


PERFORMANCE 


When applied to deinking the froth flotation process pro- 
duces notable performance. As the process is extremely 
selective a fine dividing line between ink and paper can be 
drawn. Shrinkages of 2'/.% or less are frequently noted, 
even with magazine stocks, as the fillers can be retained. 


The paper stock is generally much brighter than washed 
stock as flotation much more effectively removes carbon 
particles than does washing. Due to this fact it is possible to 
make deinked stock with brightness and color similar to virgin 
pulps. 

Because of the nature of the froth flotation process water is 
used as a working medium rather than an active part of the 
process. This makes it necessary only to lose the water con- 
tained in the froth which makes possible a water loss as low as 
500 gal. per ton of paper processed. 

Cost of operating is generally lower than conventional meth- 
ods. This is due to the fact that the amount of cooking 
chemical can generally be reduced as it is only necessary to 
make the ink separate from the paper fiber. Since it is not 
necessary to make the ink particles small enough to wash 
through the fiber mat the smaller amount of chemical is suffi- 
cient. In addition to the cook chemical, the frothers and 
collector and other materials are required. These generally 
amount to less than $1.00 per ton as the materials generally 
used are low priced and the quantity involved is small, con- 
sequently, the total cost of using the flotation process is gen- 
erally lower due to the savings in cooking chemical. 


FUTURE 


Since particle size is not a prime factor in the froth flotation 
process it is feasible to remove objectionable materials 
that have, in the past, completely rendered otherwise good 
fiber unusable, even though a very small amount of the ob- 
jectionables were present. To date, considerable work has 
been done on some of these materials which indicates that 
asphalt, cover varnish, and certain bindings can be handled. 

Rubbers, especially the uncured types that are used in pres- 
sure sealing-type tapes, have had a lot of time devoted to 
them. It has been possible to remove this material by flota- 
tion, but the results have not been consistent. However, it is 
thought that the reasons for this inconsistency have now been 
determined. 
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Laboratory work indicates that there is a good chance of 
treating the froth rejects in a manner that will eliminate the 
waste effluent from the deink plant, and it is hoped that before 
the end of this year that a successful deinking plant with no}. 
waste effluent can be reported. 


CONCLUSION 


By applying these methods to the recovery of wastepaper 
the paper industry now has available a means of correcting 
many of the objectionable features of using wastepapers. 

The froth flotation process promises to solve many of the} 
old problems of wastepaper use such as stream pollution and | 
handling of new difficult materials that will not wash out while § 
at the same time giving a higher yield of a better, cleaner, and |i 
brighter product. 


Recetvep March 19, 1953. Presented at the 38th Annual Meeting of the ¢ 
Technical Association of the Pulp and Paper Industry, New York, a 
Feb. 16-19, 1953. 


A Suggested Test Method for the 
Determination of the Efficiency of Reject 
Removal | 
GEORGE B. NICHOLSON, JR. 


For many years, testing methods for the pulp and 
paper industry have been under consideration, both by indi- | 
viduals and TAPPI sponsored committees. The various test- | 
ing methods which have resulted have made possible a great 
deal of technical progress since the use of uniform and stand- — 
ardized procedures permit the exchange of data on products © 
and processes. 


However, one of the more important test procedures, that 
of determining the amount of rejectable material in pulp, has 
never been reduced to an entirely satisfactory method. 
There are many reasons for this but it is apparent that the 
need, or necessity, for such a test is not one of them. 


As anyone who deals with the processing of waste materials 
knows, the two factors: (1) paper, felt, or paperboard 
quality and (2) equipment maintenance are to a large ex- 
tent proportional to the amount of rejectable materials in the 
pulp as it passes through the stock preparation system and as 
it reaches the paper machine vat, or headbox. Therefore, it is 
of considerable importance not only to develop equipment to 
efficiently remove these rejects but also to measure the per- | 
formance of this equipment with a suitable testing method. 
Naturally, equipment manufacturers are also vitally inter- 
ested in a test procedure of this kind so that new equipment 
can be properly developed and so that present equipment can 
be properly applied and corrective measures taken in the 


field. 


An ideal test method for this purpose would be one which is 
comprehensive enough to cover all types of rejects, regardless 
of size or density. In practice, it would be difficult, if not 
impossible, to conceive of such a method, and several proce- 
dures, each of which covers a specific range of operation, will 
undoubtedly be required. 

The objective of this paper is to describe one of these specifie 
methods with the following limitations: (1) The method will 
only be used to measure the relative difference in the amount 
of rejects at two points in the same system. (2) The rejects 
must have a specific gravity greater than 1.0 (specific gravity 
(average) of pulp). (8) The reject particle size should be 
small enough to pass through a 6-mesh screen and large 
enough to be retained on an 80-mesh screen. These limita- 


Grorce B. Nicuoxtson, Jr., Director of Laboratories, Black-Clawson- 
Co. Ine., Dilts Machine Works Div., Fulton, N. Y. 
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(tions appear to be rather severe, but actually the method has 
jwide application and it is to be hoped that other specific 
methods will be developed which will be useful for those 


/problems not covered by this one. 


PRESENT METHODS 


| Before discussing the proposed method in detail, it would be 
well to examine present methods and discuss the reasons why 
‘ hese are not satisfactory. Here, again, we are speaking 
primarily of heavy reject evaluation within the range of 6 


and 80-mesh. 

, Now t consider three factors i 

Y ow, we must consider three factors in any testing pro- 
' 

t 

{ 

: 


fcedure. The first of these is that of obtaining a suitable and 
(representative sample, the second is that of analyzing the 
sample, and the third is that of reporting the results so that 
ithey can be used to best advantage. Taking these separately, 
but not in the order given above, we can evaluate methods 
now in use. 


i 


»Analyzing the Samples 


| There are essentially two methods in use for this purpose. 
The first of these consists of obtaining the total oven-dry 
weight of the sample and then burning the entire amount 
down so that all combustible material is reduced to a fine ash 
vand, finally, disintegrating the ash in a ball mill and separating 
wit from the noncombustible material by washing on a fine 
wscreen. This leaves the rejects in a relatively pure form so 
that they can be fractionated. One modification of this 
method is to obtain a representative sample of the mainsample, 
determining the moisture, and then calculating the oven-dry 
weight of the large sample. From practical experience, how- 
ever, this is not to be recommended since it appreciably in- 
@reases the error. 

The second method consists of making standard weight 
Phandsheets and counting the particles or rejects within a 
wMesignated area and then transposing this into a calculated 

Hercentage of rejects in the entire mass. 
Each of these methods is relatively time consuming and is 
subject to some error during the analysis. However, from 
"practical experience, it has been found that the first method is 
ess subject to the human element, is relatively more accurate 
f a large sample is available and, if proper equipment is avail- 
‘Arble, it requires less time for processing. The second method, 

10wever, has the specific advantage of allowing for the identifi- 
Spation of the rejects in their original form and the calculation 
Ipf the percentage of each type present by material as well as 
ize. 

A third method has also been used which consists of a 
Jeontinuous decantation of the sample, either by using a series 
‘pf dilutions with subsequent removal of the floating pulp 
wHbers or by using an elutriation process. This method prob- 
‘bly has the greatest error unless a very careful procedure 
Ys used, and is certainly the most time consuming if the sample 
is large. 


» Reporting the Results 


1) Using either the first method or the last, proposed above, 
“the sample can be fractionated and the results reported as 
percentages of the various components, based on the screen 
‘izes used. Various combinations of standard screen sizes of 
3, 10, 20, 40, 60, 80, 100, and 200 mesh are commonly used. 
| Using the speck count method, it is only possible to report 
he percentage of total rejects or, at best, the various compo- 
ihents based on the area of the particle and the type. 
There has been no standardized method of reporting re- 
ah Its and this has largely been determined by the individual 
“snvestigator, depending on the type of system being evaluated. 
| btaining a Representative Sample 
This has been left as the last item under discussion because 
f its relative importance in any testing procedure which in- 
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volves the collection of samples from large volumes or flows 
and because so little attention has been given to this phase of 
testing in grit removal systems. 


Present known methods are all based on a discontinuous 
collection of samples and the procedure varies widely, de- 
pending on the scope of the test work and the individual opera- 
tor. It is usual, however, to collect samples of stock, both 
before and after the grit removal equipment under test, at 
periodic intervals over a sufficiently long period of time to 
reduce the error of intermittent changes in the amount of 
rejects present in the stock. 


This is a very general procedure and will change with con- 
ditions in each mill, although it has been found to be im- 
practical to collect over 3 gal. of sample per 15 min. from each 
sampling point or to continue the test for over 24 hr. duration. 


Now, if intermittent sampling of 3 gal. per 15 min. is the 
best procedure which can be practically used, let us examine 
the accuracy which we might expect from this sampling. If 
we assume a very small flow of 500 g.p.m., we find that, over a 
period of 15 min., we have passed a total of 7500 gal. over the 
sampling point and from this point we then collect 3 gal. 
This would represent only 0.04% of the total, which would, 
of course, be a ridiculously small sample and well beyond the 
definition of an adequately large one. 


Now, let us consider the relative difficulty of obtaining a 
representative sample from a stock line in which the reject 
concentration fluctuates continuously and where other vari- 
ables such as consistency and flow rate changes can also exist. 
Here, for practical reasons, we find that it is almost impossible 
to sample the same flow of stock in a system from two separate 
points since it would be necessary to time the flow between the 
two points to a very high degree of accuracy and then to 
collect the samples with an exact time differential. This, of 
course, would introduce another factor which would be the 
inability to properly clear the sample lines unless these were 
kept flowing for substantially long periods of time and the 
entire reasoning of possibility must be predicated on an ab- 
solute uniformity of flow rate with no substantial storage point 
between the sample points. 


For these reasons, we feel that discontinuous sampling intro- 
duces an error of such a large magnitude that it becomes the 
greatest disadvantage of present methods to be overcome. 


PROPOSED TESTING METHOD 


Although most of the factors involved in setting up the 
proposed test method have already been mentioned, as well 
as the limitations which must necessarily be imposed, it seems 
desirable to sum these up at this point. These are: 


1. That continuous sampling must be used and the sample 
flow must be an appreciable percentage of the total flow. 

2. That the sample must be processed continuously to remove 
the rejects and the cleaned stock returned to the stock prepa- 
ration system in order to prevent waste and to reduce the actual 
sample, which will be analyzed, to a working size. 

3. That the method is limited to the collection of samples 
from two points. This is not a theoretical limitation but rather 
is imposed for practical reasons since a considerable amount of 
equipment is required and this requires careful observation dur- 
ing the test. 

4. That the method is limited to the collection of samples 
which contain rejects of specific gravity greater than 1.0 and of a 
size between 6 and 80 mesh. 

5. That the method is theoretically based upon the premise 
that the relative difference in the amount of rejects in two differ- 
ent samples can be determined without knowing the total con- 
centration of the rejects in either sample, if the same percentage 
of rejects is recovered from each sample and if the sample sizes 
are equal. This, then, indicates that each sampling unit must 
be equal in efficiency and that the two continuous samples must 
be equal in flow rate. 


Generally speaking, the method employs a separate con- 
tinuous sampling device at each test point. The continuous 
sample is then processed to remove the rejects and the cleaned 
stock is passed back to the main flow. This satisfies the basic 
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problem of concentrating the sample for analysis with a 
minimum waste of stock. 

Reference to Fig. 1 shows the equipment necessary to ac- 
complish this. 

At points A and B it will be noted that sample lines are 
inserted into the stock lines in a uniform manner. It is, of 
course, very difficult to obtain a perfect sample from within a 
pipe but the error can be reduced to a minimum by using the 
same arrangement at each point and ensuring that this is not 
located near a turbulence point such as a pump or a fitting 
in the line. Also, the actual location of the sampling pipe 
relative to the main flow is of considerable importance. 
Figure 2 shows the recommended procedure for this. 


EQUIPMENT 


INCOMING STOCK Sant 


PROCESS 
UNDER TEST 


COLLECTION 
BOX (C) 


RING 
SHOWER ‘ 


VAISS DILUTION WATER 
DISCHARGING 
STE 


SS Se SS SSS Se ep 


INCOMING 
STOCK-SAMPLING 
SYSTEM 


Fig. 1. Equipment layout for reject removal efficiency 


test 


It is important to note that, from the sampling points, 
duplicate arrangements of equipment are used on each side. 
This is extremely important since this, in effect, cancels the 
variables of flow encountered in unequal piping systems. 

Since the sampling systems are exact duplicates, only one 
will be described. The sample flows into a simple, conical 
bottom, collecting box, C, to provide a uniform inlet pressure, 
independent of the pressure in the stock line, for the pump, D, 
which raises the pressure to accommodate the characteristics 
of a small cyclone, E, which is constructed in accordance with 
normal cyclone design and which employs a free-flowing 
discharge of rejects. At this point, the concentrated rejects 
are separated and processed further and the accepted stock 
from the cyclone is returned to the main stock flow. 

The concentrated rejects are diluted to a very low consist- 
ency by means of a ring shower at the cyclone discharge and 
are settled from the stock in a one or two-stage settling device. 

In the single-stage device, a construction as shown in Fig. 3 
is employed. The rejects and stock enter on the outside 
section of the circular chamber with the dilution water, and 
pass down the outside and up the inside chamber to the over- 
flow pipe, with the rejects being dropped at the bottom of the 
chamber. It should be noted that the flows in these chambers 
are set very low in order to obtain high efficiency, since the 
deposition of a small amount of pulp with the rejects is not 
objectionable. The accepted stock is returned to the main 
stock flow to prevent waste. 

In the two-stage device the accepted stock from the pri- 
mary settling chamber is passed to a very shallow settling 
trough, as shown in Fig. 4. Here again no effort is made to 
prevent pulp settling and flows are maintained at a low level. 
The cleaned stock from the settling trough is also passed to the 
main flow stock chest or system. At this point, it might be 
well to point out that, although the settling trough appears to 
have a higher efficiency than the reject collection box, it would 
be impractical to use it alone since a large build-up of rejects 
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in the trough would cause ofleeeine of stock into high flow 
rate patterns with a consequent reduction in e‘ficiency and a 
nonuniformity in efficiency between systems. 

During actual operation of the system it is extremely im- 
portant to adjust the stock flow from each sample point so that 
exactly the same amount is processed on each side. It will be 
noted that this method not only cancels consistency changes, 
provided there is no change between the two samplinz points, 
but, more important, it provides samples of eyual size and 
relieves the operator of the necessity of drying the sample 
before analysis. 


Stock flows are best adjusted on a volume-time basis at the | 
beginning, to ensure accuracy, and during the test period, | 
gages can be used to maintain the adjustment. At this point, 
it should be noted that the pumps and small collecting boxesare | 


always used, regardless of the pressure available at the sample _ 


lines, so that uniform conditions can be maintained. 

In addition to the above, the flows must be adjusted 
properly to ensure that the cyclones are operating correctly. 
This can easily be done by observation of the spray discharge 
from the tapered bottom piece. 


SAMPLE PIPE 


Fig. 2. Sampling pipe design 


After all flows are adjusted and equalized, the run is started, 
using clean settling chambers, and during operation the tech- 
nician carefully observes the functioning of the equipment 
for changes in flow and malfunctioning of apparatus. The 
time of operation can be varied, although a 2-hr. period has 
proved quite satisfactory. 
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After the run is made, the entire contents of the settling 
2vices are transferred to a fine mesh cloth bag and drained. 
hese samples are then processed by the previously described 
+ocess, as follows: 
The contents are transferred to stainless steel canisters and 
sarned down to a white ash. This ash is then transferred 
a ball mill to break up the ash particles and these are subse- 
ently washed through a 150-mesh screen, dried, and frac- 
jonated on U.S. Standard sieves. 


TEST DATA 


Although the test method appeared to be theoretically 
rect, it was obviously desirable to not only examine each 
Seoretical aspect but to fully test the method to determine 
Se degree of error to be expected. 
©Since the method is based primarily on the premise that the 
iimpling equipment need not be 100% efficient with regard to 
moval of rejects from the sample, but that each sampling 
ystem must be the same in efficiency, it was necessary to 
ve that this would not involve an incorrect calculation. 
vais was easily done by several sample calculations. 
\ 
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Fig. 3. Reject settling box (primary) 


Vn other respects, if the above premise is correct, the equip- 
it is theoretically correct in application, although it is 
lise obvious that it is desirable to maintain a reasonably high 
» ree of efficiency in the sampling system, since this tends to 
imote greater over-all accuracy. 
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In order to properly test the method, equipment was set, 
up in the pilot plant which was designed to introduce a meas- 
ured amount of known rejects into two similar sampling sys- 
tems to simulate actual sample lines. Figure 5 shows the 
method used. 

Since there might be some question on the true division of a 
common stock line into two equal flows containing the same 
amount of rejects, two calibrated continuous reject feeders 
were used, one for each sampling system. These, of course, 
were calibrated and adjusted to give the same feed rate before 
the tests were started, but, in addition, a calibration was 
made immediately following each test run, for the same time 
as the run, so that the exact amount of rejects added was ob- 
tained. 


INLET 


OUTLET 


SIDE ELEVATION 


Fig. 4. Reject settling trough (secondary) 


Using this equipment, tests were conducted using clean 
graded quartz sand as the reject material and clean folded 
news as the pulp. Table II shows the results of the tests as 
well as the detailed conditions of the various trial runs. 

Several very interesting relationships can be seen on this 
chart, but of principal interest at the moment are the two 
columns on the right. These show conclusively that the ex- 
perimental error in the sampling procedure is relatively small 
and it proved to our satisfaction that the method was suffi- 
ciently accurate for use. Also, of primary interest is the rela- 
tive amount of rejects found in the primary and secondary 
settling devices. 

It can easily be seen that for relatively large rejects (large 
enough to be retained on a 20-mesh screen) that primary 
settling box is entirely adequate. This allows for less equip- 
ment and time in running a test where the evaluation of these 
rejects is allimportant. On the other hand, on rejects smaller 
than this, the use of a secondary settling device is very im- 
portant in order to obtain a satisfactory accuracy and, for 
tests where relatively fine rejects are important, the two- 
stage system is necessary. 


PRACTICAL ASPECTS 


Two practical examples are given which show the relative 
value of this system compared with the best method pre- 
viously used. 

Using what was considered to be the best method previous 
to the proposed one, two research engineers collected samples 
over a period of 24 hr. from a wastepaper system. In this 
system there were four critical sample collection points and a 
3-gal. sample was taken every 30 min. from these points for the 
entire 24-hr. period. (In this case, a 30-min. interval was the 
smallest that was practical.) 

As each sample was collected, it was transferred to a cloth 
bag which drained in the 30-min. interval between samples. 
Thus, at the end of 24 hr., approximately 12 lb. (moisture- 
free) of stock was collected from each sampling point. These 
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Tablel. Suggested Method of Reporting Results of Reject Tests 


Run No. Unit Being Tested Remarks 
Consistency (% O.D.)_ 
Furnish Date Rs). J 
Per cent 
temple | samp vole sample | Sra er gon esi 
Trgeae, | rojas |, Bonide | | Portde | | es | AB x oy | 2% x (100 | 
wee Fie HG | 
; a 71 R40, om re ; 
2 ~ | R-40 if | 
ae nae R-60 : a Pe fi | | 
ail : | R-80 BrsKe | | | 
i ie fp so P80 pe, | 
R200 |. 
; ee “| ‘Fotal nd | | 


were subsequently taken to the laboratory where they were 
dried to obtain the sample weight and then burned down to 
recover the noncombustible rejects. Following this, the 
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DOOR FOR 


REJECT STORAGE 
BOX 
ROUGH CONTROL 


EQUIPMENT USED FOR TESTING THE METHOD 


RUBBER DOCTOR 


CLEAN STOCK 
CALIBRATED 
WHEELS 


RUBBER 
DOCTOR 


GALIBRATED WHEEL FOR 
CONTROLLED AND 
MEASURED REJECT 
AODITION ADJUSTABLE 
SAMPLING SAMPLING SPEED MOTOR 
SYSTEM “SYSTEM 
Fig. 5. Equipment used for testing the method 


standard procedure of sieving was followed and, from these 
data comparative efficiencies throughout the system were 
obtained. 


Strangely enough, in spite of very careful work, it wa| 
found that in each of the units tested, more rejects were found: 
in the discharged stock than in the incoming stock, whicl 
made the complete experiment valueless. In addition to this 
it was found that over 30 man-hr. were required for eacl 
sample to simply dry and burn the material. 

As noted previously, the poor results were undoubtedly 
due to the sampling procedure since this was a 150-ton pe 
day system, and consequently, flows in the order of 2500 t 
3000 g.p.m. were obtained. Quite obviously, a 3-gal. sampie 
from 4500 gal. is inadequate. Also, with regard to experil 
mental error, it is noteworthy to add that each sample con: 
tained only about 15 to 35 grams of rejects and in view of ti 
relatively inaccurate procedure employed for analysis, thi: 
would not be ordinarily considered as an adequate amount. 

This one example explains the most desperate need for ete 
adequate method to test grit removal systems. 

In contrast to this, a set of preliminary experiments migh® 
be explained which were conducted on a new piece of gria 
removal equipment which was tested last Summer, using thd 
proposed system. 

In this case, there was.a flow of approximately 1000 g.p. 
through the unit under test and an attempt was made 
determine the relative efficiency under various settings of thd 
internal mechanism. Under five different settings, whicli 


covered the extremes as well as the optimum expected condifi 


Table Il. Results of Test Runs to Show Accuracy of Reject Removal Test Method 
Gms rejects Per cent Gms rejects Per cent 
Total Gms recovered, recovered, recovered, recovered, Total Gms Per cent 
rejects collecting collecting settling settling rejects efficiency 
/ added. box box— trough trough: recovereda—— —-total 
Run Cons Reject Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclone Cyclo 
No. 4) size 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
I 0.97 P-10 302 310 128 126 42.5 41.8 101 108 33.4 3528 229 234 76.0 
IBl Os ye) deel) 262 268 134 128 51.2 47.8 82 80 313 | 2988 216 208 82.5 
III 0.24 + 4P-10 228 234 166 147 72.8 63.0 37 57 1622992454 203 204 89.0 
DV Ori hab 181 188 165 160 91.0 85.0 000 000 00.0 00.0 165 160 91.0 
-2 
V 0.50 ed 121 123 90 93 74.0 COTO 9 10 7.4 Sel 99 103 81.7 
4! 
VI 0.48 a 214 237 144 37 Gime ees 26 54 122.0 22.7 170 191 79.5 
VII 0.49 + P-60 153 146 51 43 33.4 29.4 62 63 PU) BBY 4 1138 106 74.4 
VIII 0.00 P-60 305 323 261 290 85.5 89.8 20 16 6.5 4.9 281 306 92.0 
Allrejects are clean graded quartz particles. All pulp is clean folded news. 
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ions, the relative efficiencies were found, and these were subse- 
jquently confirmed by a second series of runs with agreement 
vithin 5%. 

The significance of this test can be further exemplified by 
) he fact that it was possible to make each set of trial runs with- 
a 2-day period and, by virtue of the concentration of the 
ejects into a relatively small fiber-free condition, it was 
omparatively easy to process the concentrated samples 
uring a subsequent 2-day period, with only one research 
ngineer and a technician being used. This resulted in only 12 
1an-hr. per sample for the complete test, including the sample 
vollection. At this point, it should be noted again that it is 
snnecessary to air dry the samples since the total weight re- 
yovered from a known flow over a known period of time is the 
sasic factor and, again, by concentration, a very large sample 
‘f grit is obtained which materially decreases the experimental 
yror during analysis. 

It should be stressed that this is only a proposed method 
ad, even if generally acceptable, there are many improve- 
vents that can be made on the method, and the problem of 

expanding the method to cover a wider field of testing still 
mains. It is hoped that progress will be made along these 
aes. 

MECEIVED Jan. 22, 1953. Presented at the 38th Annual Meeting of the 
mchnical Association of the Pulp and Paper Industry, New York. N. See 


pb. 16-19, 1953. 


RECENT BOOKS 


| 


faten Press Operation. By George J. Mills, Pittsburgh, 
MPs., 1953. Cloth, 8/2 X 11, 150 pages. 240 illustra- 
ations. $6.00. 


WProfessor Mills’ book on ‘‘Platen Press Operation”’ is a 
‘uel to his education monographs on Sources of Informa- 
fn in American Graphic Arts and Paper Cutting: 
Wachines and Techniques. It was written both for the 
Mident learning about platen presswork and for the 
Snrneyman press operator to improve his efficiency of 
yehniques and improve the quality of the jobs which he 
ants. 
aThe volume covers the following subjects: the four 
“jor processes, presses used in letterpress printing, parts 
the platen press, make-ready, hand feeding, the Chand- 
m, Price, Kluge, and Heidelberg presses, forms requiring 
cial preparation, printing papers, inks, rollers, original 
duplicate plate. 

The chapter on printing papers covers this general classi- 
ition, how to select the correct paper, calculations of 
7; amount needed, storage of paper, how to cut paper 

ciently, and safety measures. 

The book should be ordered directly from George J. 
) lls, Carnegie Institute of Technology, Pittsburgh 13, Pa. 
/ake remittances payable to Professor Mills. 


‘tallurgical Dictionary. By J. G. Henderson, Consult- 
‘Ing Engineer, and J. M. Bates. Reinhold Publishing 
o., New York, 1953. 6 X 9, 416 pages. $8.50. 


ihe author states that 14 years ago, as a mechanical 
«jl materials engineer in the field of industrial standardi- 
jion, he was faced with the problem of putting metals 
fiwork through standardization. This demand led to the 
*paration of the present book which assembles in con- 
+: form, definition of those terms considered essential to 
«jh professional and the layman in understanding metal- 
trical literature. Several hundred definitions are given. 
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Materials for Product Development 1953. Clapp & Poliak, 
Inc., New York, 1953. Cloth, 6 x 9, 265 pages. Illus- 
trated. $7.50. 


“Materials for Product Development?’ consists of the 
proceedings of the Basic Materials Conference held in 
conjunction with the First Basic Materials Exposition 
held in New York City in June, 1953. Itisa compilation 
of the addresses given by individual speakers. 

Included in the volume are such subjects as Economics 
of Engineering Materials, Aluminium, Titanium, Sand- 
wich Construction, Plastics, Insulating Materials, How to 
Select and Specify Materials, and Materials for Roller 
Bearings. 

Copies of this volume should be purchased from Clapp 
& Poliak, Inc., New York 17, N. Y. 


Note: Books reviewed in this section may, unless otherwise 
noted, be obtained from the Book Department, Technical Asso- 
Soca: the Pulp & Paper Industry, 155 E. 44th St., New York 
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EMPLOYMENT SERVICE 


Positions WANTED 

258-54. Quality Control Engineer. B.S.E.E. Have studied 
and served as officer in A.S.Q.C. section with leaders in the 
field. Seven years’ experience covering all phases of printing, 
paper, and folding cartons. Experience includes setting up 
and administering a statistical quality program and advance- 
ment to corporate level responsibilities. Excellent references 
including satisfied customers. Available now. 


Positions OPEN 
P323-54. Quality Control Supervisor. To supervise installa- 
tion of quality control program in midwestern corrugated box 
and folding carton plant. Prefer man experienced in both 
quality control and production. 


PULP AND PAPER SPECIALIST 


Excellent opportunity in Technical Service Department of 
large well known producer of industrial chemicals. Central 
New York location. 


Position requires an engineering degree and at least three 
years’ experience in the pulp and paper industry. Age 
preferably not over 35 years. Salary commensurate with 
education and experience in chemical wood pulping and 
bleaching. 


Give complete résumé in first letter. Address letters to 
TAPPI P325-53, Technical Association of the Pulp and 
Paper Industry, 155 E. 44th Street, New York 17, N. Y. 


P344-54. Superintendent, Tour Boss, and Air-Drier Operator 
for rag paper mill in middle west. 

P345-54. Research and Development Supervisor to head one 
or more groups in central research laboratory of major West 
Coast producer of paperboard, corrugated containers, and fold- 
ing cartons. Excellent opportunity for good research leader 
in well-equipped facilities. Near San Francisco, 

P346-54. Instructor. Young man to do research work for 
Quartermaster Corps. Six months’ contract beginning Feb. 1, 
1954. 

P347-54. Assistant or Associate Professor for midwest college 
teaching pulp and paper manufacturing subjects. Stipend 
is $6000 for 10 months plus $1000 for 6 weeks of Summer 
school plus opportunities to work in the Adult Education Dept. 
and investigations in the industrial area. 

P348-54. Scientific Director, salary $13,000 per year, to head 
the research and development activities of the new Research & 
Development Center of the U. S. Quartermaster Corps at 
Natick, Mass. now nearing completion. Applications should 
be sent to Henry R. Rose, Civilian Personnel Officer. 
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AMMONIA-BASE PROCESS 


Bisuop, F. F., and Honsrwap, J. F., Tappi 34: 318-323 
(1951); C.A. 46: 255 (1952). 

The Palmrose method (C.A. 29: 1629) has been com- 
bined with the formal titration to give total and free SO2 and 
NH; analyses on the same sample of ammonia-base sulphite 
liquor. At the end of the Palmrose titration, HCHO is added 
to the solution and, after 1 min., the liberated H»SO, is ti- 
trated to the phenolphthalein end point with Ba(OH), to ob- 
tain the NH; analysis. A system is described for the labo- 
ratory preparation of ammonia-base liquor. Curves are 
shown which indicate that, at a known NH; content, the 
total SO. content can be estimated by pH measurement. 


Jones, R. M., and Drercuur, T. E., Paper Trade J. 133, 
No. 5: 20, 22, 24, 26, 28 (1951); Paper Mill News 74, No. 
36: 12-16 (1951); Pulp Paper Mag. Can. 52, No. 11: 116- 
122 (1951); C.A.46: 734 (1952). 

The NH,HSO; process is contrasted with the calcium- 
base sulphite process. The rate of diffusion of the NH, ions 
is much higher than that of the Ca ion; the NH; salts of 
many acids found in the digester during the cooking process 
are more highly soluble than the corresponding calcium 
salts. Cooking conditions are very similar, except that the 
time is 6.25 as compared with 7.5 hr, and the combined SO» 
may be lower (0.9 compared with 1.2%). The pulp pre- 
pared by the NH; process has improved properties. The 
recovery of the waste liquor is discussed; evaporation and 
burning appear to be the most applicable solution. 


WapvELL, R. D., Paper Ind. 33: 1442 (1952); C.A. 46: 
4224 (1952). 


A description is given of conditions in one mill where pulp 
mill capacity, pulp yields, and strength have improved and in 
which maintenance has decreased. Although chemical costs 
increased, as did slime trouble and darkening of (unbleached) 
pulp, Waddell feels that the disadvantages are not serious 
deterrents. 


Dercuer, T. E., and Jonus, R. M., Paper Ind. 33: 1438-1442 
(1952); C.A.46: 4225 (1952). 


A brief history of the development of the process. D. and 
J. discuss the process, raw materials, and equipment used, the 
importance of corrosion and its mitigation, the acid manu- 
facture, digester operation, and waste-liquor disposal. Am- 
monia-base is compared with caleium-base pulping and com- 
parative operating conditions and pulp properties are tabu- 
lated (based on a hypothetical set of mill conditions, which 
themselves are the composite of several different operations). 
In general ammonia-base is favored over calcium-base. Re- 
cent experiments show that ammonia-base can be used in 
pulping maple and beech, and even in delignifying jack pine 
(high in heartwood). Ammonia-base is attractive economi- 
cally, inasmuch as it permits an increased output. At present, 
however, NH; is not economically recoverable for reuse. 


H. Borpen MarsHAa.u, JANETTE M. Nears, Ontario Research Foundation, 
Toronto, Ont. 
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Patmrosg, G. V., and Huu, J. H., Tappi 35: 193-19 
(1952); cf. C.A. 45: 8764 (1951); 46: 7326 (1952). 


Pilot plant experiences on evaporating and burning ani) 
monia-base waste sulphite liquor are described. By using 
the Rosenblad system, 9% waste sulphite liquor was evay 
orated to 50% solids with an efficiency of 0.888 lb. of Hat 
evaporated per Ib. of steam. The concentrated liquor wa) 
successfully burned to give 5.3 Ib. steam per Ib. solids. 5 
was recovered by scrubbing the flue gases with NH, solution 
The sulphur recovery amounted to about 80% of that in th, 
waste liquor or about one-half that normally lost in blow gase 
and waste liquor. 


Hettevr, D., U. S. pat. 2,596,241 (May 13, 1952); C.A 
46: 7330 (1952). 

Waste sulphite liquor (from the ammonia-base process 
from the washers is treated with MgO (with or without pre! 
stripping SO.) to liberate NH3, concentrated in multiple 
effect evaporators, and burnt. The SO, in the combustios 
gases is recovered by means of the NH; liberated by the SO" 
and the MgO is recovered from the combustion ash. Th) 
cooking acid can be ammonia-base or combined magnesiux 
and ammonia base and can be acidie (excess SO), neutra! 
or basic (excess NH;). The MgSO, is added to the conce 
trated waste sulphite liquor prior to combustion, the SQ: # 
a liquid or gas is added to the cooking liquor, and NH; i 
added at the absorption towers. 


Benson, H. K., Pulp and Paper 24, No. 8: 74, 76 (wy 
1950); BJ.P.C. 20: 907 (1950). 

The feasibility of the ammonia-base cooking process I 
discussed, and its advantages over the calcium-base sul 
phite process are listed. Although ammonia costs mor 
than calcium, its use as a cooking agent has shown a numbe} 
of compensating factors, such as increased yield of pulp 
shorter time of penetration and cooking, wider choice 1 
range of wood species, higher quality of pulp, and greater east 
of operation and recovery processes for avoiding water an 
air pollution. In given cases these factors may well com 
pensate in dollar value for the difference in cost of the chemi 
cal reagents. 


Paper INpustry, Paper Ind. 33, No. 12: 1438-1439 (Marek 
1952); cf. BI.P.C. 22: 54, 205-206; 22: 614 (1952). 

The development of the ammonia-base sulphite procesé 
in the United States is reviewed. Rayonier, Inc. was thi 
first company to convert its sulphite mill at Shelton, Wash 
to ammonia-base pulping in 1945; since then a number 
other mills on the West Coast, in Wisconsin, or in the Has} 
have adopted the process or are experimenting with it. O 
of the important reasons for the change-over from calciu ; 
to ammonia-base is the prevention of stream pollution; th 
conversion is relatively simple and required little modificatio 
of existing equipment. The liquor is exceedingly corrosiv} 
on the conventional digester linings; however, these can be ré 
placed gradually in a more or less normal replacement pr¢ 
gram. Work is in progress on the development of a suitabll 
evaporator and heat-recovery furnace for the waste liquor. | 
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jCnown ZELLERBACH Corp., Chem. Week 70, No. 15: 34 
\(April 12, 1952); Chem. Eng. 59, No. 5: 230-231 (May 
(1952); B.LP.C. 22: 696 (1952), 2 
| A new product which is obtained from ammonia-base 
sulphite liquor is being manufactured for use as an adhesive 
wetting agent, dispersant, soil conditioner, yeast nutrient, 
and chemical raw material. Trade-named Orzan, the prod- 
act is essentially ammonium ligninsulphonate and wood 
‘sugar. 

' 

BASE EXCHANGE MATERIALS 


YAHAMA, Y., Jap. pat. 3474 (Oct. 30, 1950); C.A. 46: 10492 
©1952). 

Waste liquor from sulphite pulp is concentrated to con- 
ain 20% solids, 20 ml. of which is treated with 8 ml. con- 
entrated HCl and 4 ml. 30% HCHO 5 hr. at 100° to give 
23.8 grams (95%) resin with a cation-exchange capacity of 
9.00026 mole per gram. It can be regenerated by HCl. 


jlacuinaMa, Y., Jopar, S., Saro, H., and ihoneope, 155 Af 
whem. Soc. Japan, Ind. Chem. Sect. 53: 365-367 (1950) ; 
A. 46: 11505 (1952). 

Cation-exchange resin from sulphite-pulping waste liquid. 
ee C.A.45: 10659. 


fnveRson, C. C., Can. pat. 481,243 (Feb. 19, 1952): BLP. 

2: 643 (1952). 

j A process for the production of an organic cation exchanger 
Gomprises the steps of treating waste ammonium bisulphite 
@quor with an acid cation exchanger, evaporating the liquor 

p dryness, heating further for 4 to 6 hr. at 105 to 110°C., 
tnd freeing the resultant brittle mass from its water-soluble 
@onstituents by boiling with water. The product has an 
aif ciency of 1.16 milliequivalents per gram. 

. 

. BINDING MATERIALS 

slotzeR, T., Swiss. pat. 272,159 (Feb. 16, 1951); C.A. 46: 
138 (1952). 

) Insulation board was made from waste wood pulp and pro- 
opin by-products as binders. Thus 500 parts wood pulp and 
x0 30 parts waste sulphite liquor (6° Bé.) were mixed and the 
WH adjusted to 4.4 with alum. An acid extract of leather 
@aste, 150 parts, was added and excess water drained off. 
mhe mixture was pressed at 170 to 220° under a pressure of 

to 70 kg. per sq.em. Soybean meal and yeast by-products 
# ay also be used. 


Wenn, J. E., U.S. pat. 2,579,481 (Dec. 25, 1951); C.A. 46: 
)B51 (1952). 

$An adhesive with desirable ‘quick tack’? properties, par- 
1 ularly suitable for gummed tapes, results when the con- 
eintrated waste liquor (lignone) of the sulphite pulp process 
= treated with a small quantity, such as 1%, dry-weight 
asis, of H3PO,, then blended with about 10% polyviny] alco- 
Dl (U. S. pat. 2,457,357, C.A. 43: 3198), and finally with 
6/ea or thiourea in the amount of 10 to 20% of the combined 
J id-treated lignone and polyvinyl alcohol. The gummed 
‘ pe as well as the adhesive is covered by the patent. 


ops, dp) U. S,pat. 2,579,482 (Dec.. 25, 1951); C.A. 
8}: 2851 (1952). 

s/The permissible storage period or useful life of gummed 
‘\pe coated with the adhesive described in the preceding 
shstract is distinctly increased if a compound capable of re- 
“hsing SO. when mixed with water is added to the lignone 
shring that step in the manufacture when the H3PO, is added 
‘| the lignone. Zn dithionite, in an amount equal to about 
% of the dry weight of the lignone, is a suitable compound. 


hx, J. E., U.S. pat. 2,579,483 (Dec. 25, 1951); C.A. 46: 
351 (1952). 
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The hygroscopicity and consequent “blocking” tendencies 
of the adhesive described in the preceding abstract are re- 
duced by the addition of formamide in an amount equal 
to about 3% of the total dry weight. 


Winey, A. J., Kummer, M. F., FAULKENDER, C. R., and 
Van Camp, B., Tappi 34: 556-560 (1951); C.A. 46: 4225 
(1952). 

Satisfactory coal briquets can be produced with a binder 
consisting of 25 to 40% asphalt emulsified with 60 to 75% 
concentrated waste sulphite liquor. Green compressive 
strength of the briquets is dependent upon dryness, and is 
unsatisfactory at H.O content above 3.9%. Auxiliary heat 
appled during fluxing reduced the H.O content to a satis- 
factory level. Comparisons of economics of asphalt vs. 
emulsion binder indicate that the latter would be cheaper 
at locations close to pulp mills. 


ExRenspercer, H., U. S. pat. 2,594,302 (April 29, 1952) ; 
C.A. 46: 6834 (1952). 

Waste sulphite liquor is treated with a quaternary am- 
monium base or salt to form a precipitate which may be 
used to replace PhOH in PhOoH-HCHO type synthetic resins. 
A quaternary ammonium base or salt includes alkyltrimethyl-, 
benyldimethylphenyl-, tri(hydroxyethyl) benzyl-, and alkyl- 
benzyldimethylammonium chloride, _ tetradecylpyridinium 
bromide, and hexadecyltrimethylammonium bromide. For 
example, waste sulphite liquor at 180°F. is neutralized with 
CaCO, SO: is removed in an air stream, the pH is adjusted 
to 5.8 with Ca(OH)s, the liquor cooled to room temperature, 
alkylbenzyldimethylammonium chloride added until pre- 
cipitation is complete, the mixture heated to 150 to 156°F., 
and the precipitate separated. The product may be treated 
with a strong mineral acid at room temperature to separate 
the quaternary ammonium base or salt, which may be re- 
cycled. 


Ee@axi, M., Jap. pat. 690 (Feb. 16, 1951); C.A. 46: 11684 
(1952). 

The waste sulphite liquor is neutralized with Ca(OH)», 
concentrated, and neutralized with alkali, to form an ad- 
hesive for agricultural spraying. 


Anon., Paper Ind. 32, No. 1: 48 (April, 1950); Tappi 33, 
No. 4: 40A (April, 1950); BJ.P.C. 20: 668 (1950). 

Several Wisconsin sulphite mills may build torula yeast 
plants for processing their waste sulphite liquor in the near 
future; the disposal of the yeast effluent will then become 
a problem, because it does not respond satisfactorily to the 
conventional sewage treatment. The Sulphite Pulp Manu- 
facturers’ Research League has established a project at the 
National Resources Research Institute at the University of 
Wyoming to study the possible commercial use of waste 
sulphite liquor and yeast effluent as a binder for making 
briquets from coal dust and for road surfacing. Any results 
obtained will be made available to all members of the League. 


TaNBERG, R., U.S. pat. 2,495,148 (Jan. 17, 1950); BJ.P.C. 
20: 692 (1950). 

A process is described for the formation of continuous 
electrodes for electric furnaces from a mixture of crushed 
anthracite coal or coke and evaporated waste sulphite liquor 
(50 to 60% dry solids) as the binding agent; the latter con- 
stitutes 10 to 35% of the total electrode composition. 


NaARAYANAMURTI, D., and Das, N. R., Indian Forest Leaflet 
No. 118: 5 pp. (1949); BI.P.C. 20: 700 (1950). 

The materials used in the present study were barks from 
Shorea robusta (sal) and Eucalyptus sp., for which analyses 
(made by the U. 8. Forest Products Laboratory methods) 
are given. Both barks contain appreciable amounts of “lig- 
nin,” ‘cellulose,’ and pentosans (but the authors point to 
the limitations of the analytical procedures). At present, 
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the barks are used as fuel, as a source of tannin, and as in- 
sulating material. When the mallet-beaten bark fiber was 
submitted to steaming at about 40 p.s.i. for 2 hr. and then 
pressed at 300°F. and 3000 p.s.i. either with or without the 
addition of waste sulphite liquor and/or various resins, boards 
(density, 0.87 to 0.97) were obtained which gave satisfactory 
strength tests. Data on composition, methods of prepara- 
tion, and properties are given. 


Tanpere, R., U. 8. pat. 2,508,629 (May 23, 1950); BU.P.C. 
20: 767 (1950). 

A method is described for the feeding of raw materials to 
elass-smelting furnaces in the form of continuous belts or 
bars. Evaporated waste sulphite liquor is incorporated in 
the continuous bars as a binding agent, and constitutes 10 to 
35% of the mass of the agglomerate which is charged into the 
furnace. 


Tanpera, R., Can. pat. 465,260 (May 23, 1950); BI.P.C. 20: 
767 (1950). This corresponds to U. 8. pat. 2,495,148; cf. 
B.I.P.C.20: 692 (1950). 


Anon., Paper Trade J. 134, No. 7: 12 (1952); Paper Mull 
News 75, No. 7: 7 (1952); B.I.P.C. 22: 529 (1952). 

Experiments are being conducted on the use of waste sul- 
-phite liquor as a binder to make sand hold better on slippery 
road surfaces. The hot sulphite liquor seems to pit the ice 
surface when it strikes and, if sand is applied immediately, 
it freezes to the road surface and provides a more lasting 
grit. 


Farper, E., Can. pat. 480,937 (Feb. 5, 1952); B.I.P.C. 22: 
552 (1952). This corresponds to U. 8. pat. 2,574,027; cf. 
BI.P.C. 22: 305. 


Uscumann, C., U.S. pat. 2,585,977 (Feb. 19, 1952); BI.P.C. 
22: 642 (1952). 

A method of treating waste sulphite liquor to produce a 
binder for use in the manufacture of wallboard and plywood 
veneer comprises the steps of heating the liquor to its boiling 
point and evaporating a substantial portion of the contained 
water; alkalizing the heated liquor with 5 to 15% (based 
on the weight of waste liquor) of caustic alkali; adding 15% 
(based on the weight of alkalized liquor) of furfural to the 
liquor; and maintaining the resulting liquid at its boiling 
point for 5 to 30 min. 


CHEMICALS 
Vanillin 


Marsuat., H. B., and Sankey, C. A., U. 8. pat. 2,544,999 
(March 13, 1951); C.A. 46: 1042 (1952). 


Vanillin can be produced economically and in satisfac- 
tory yields as follows: to waste sulphite liquor is added Na- 
OH in an amount equivalent to not less than 75 grams per 
liter of the liquor, the mixture heated to 175 to 200° with the 
pressure in the vessel maintained at about 110 p.s.i. and an 
O-containing gas in finely dispersed form continuously passed 
through the liquor and the unreacted gas continuously re- 
moved, the rate of addition and removal of the gas being such 
as to maintain a partial pressure of O in the reaction zone of 
less than 10 p.s.i. The reaction is carried out in the presence 
of an oxidation catalyst, such as copper sulphate or copper 
oxide. The reaction time is less than 4 hr. Several ex- 
amples discuss the process in detail, and a diagram of the ap- 
paratus is given; ef. C.A. 44: 9674 (1950). Corresponds to 
Can. pat. 482,191 (April 1, 1952); B.I.P.C. 22: 720 (1952). 


Fisuer, J. H., and MarsHatt, H. B., U. 8. pat. 2,576,752-3 
(Nov. 27, 1951); C.A. 46: 2803 (1952). 


An alcohol plant effluent containing lignin is mixed with 
sufficient slaked lime to keep the pH above 12 and heated 
under pressure with a constant supply of air. The yield of 
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vanillin is 4.8% on a lignin basis. Dilution of the waste su 
phite liquor to contain 10 to 38 grams of lignin and lengt 
ening the reaction time increases the yield of vanillin; ei 
C.A. 46: 1042 (1952). Corresponds to Can. pat. 483,827-} 
(June 3, 1952). 


Fisner, J. H., and Sanxey, C. A., U.S. pat. 2,576,754 (Novy, 
27, 1951); C.A. 46: 2803 (1952). 

Vanillin is produced in a continuous process from al. 
cohol plant effluent by oxidation of lignin in the presence 
lime and air by heating under pressure. Corresponds t\; 
Can. pat. 483,829 (June 3, 1952). 


Krarzau, K., and Keuuer, I., Monatsh. 83: 205-209 (1952), 
C.A. 46: 5837 (1952). | 

Three carbohydrate-free lignin preparations (Braung 
native spruce lignin, Freudenberg’s cuproxam beech lignini 
and Willstitter spruce lignin) were sulphonated with sodal 
base liquor in 99, 77, and 94% yields, respectively. Thi 
ligninsulphonic acids thus prepared were hydrolyzed firs 
with 3.8% NaOH and then with 19.4% NaOH, and thi! 
AcH and vanillin were determined. Yields of 1.32 to 1.837 
AcH and 2.43 to 4.77% vanillin indicated that the “masking 
of alkali-cleavable groups is inherent in the lignin mol. 


Part, I. A., Swed. pat. 123,751 (Jan. 11, 1949); C.A. 46 
5843 (1952). 

Vanillic acid is separated from lignin oxidation mixture| 
in the form of a lower alkyl ester by isolating an acid-contain| 
ing fraction, esterifying with a lower alkyl alcohol, and sep 
arating the ester by distillation. Thus the mixture obtained 
by the alkaline Ag»O oxidation of Ca ligninsulphonate 1 
acidified with H.SO, and extracted with Et20. The Et,0 i) 
extracted with 21% NaHSO; and then with saturated Naj 
HCO;. The NaHCO; solution is acidified with H.SO, ana 
extracted with Et.O. The Et.O is removed, and the residue 
esterified with 25 parts EtOH and 1.5 parts concentrate 
H.SO,. The excess EtOH is removed and the solution nev} 
tralized with NaHCO; solution and extracted with Ete‘ 
The Et.O is removed and the residue fractionated under te 
duced pressure to yield pure ethyl vanillate. Modifications 
of the process are discussed; ef. C.A. 44: 1706 (1950). 


Lyopotp, B., Acta Chem. Scand. 6: 55-63 (1952); cf. CA 
46: 2799 (1952); 46: 7765 (1952). 

Low sulphonated lignin prepared according to the metho 
of Erdtman (C.A.39: 2196) was heated in sulphite solutions 0) 
various pH and with alkali for different times, and in acid solu; 
tion alone or in the presence of resorcinol. The products were 
analyzed and oxidized with PhNO» and alkali. A solutior 
of the Ba salt of low sulphonated lignin was passed throug : 
Amberlite IR 120, the effluent neutralized with NaOH, SO} 
corresponding to 6% of the final amount of solution absorbed) 
the solution divided into samples containing 4 grams of the 
ligninsulphonic acid salt, NaOH added to give the desired 
pH, and the volumes adjusted to 75 ml. The samples were 
heated at 135° for various times, cooled, freed from exces 
SO, by a stream of COs, the Na ions exchanged for H. ionsii 


ml. absolute EtOH, and the precipitate centrifuycd, andi 
washed twice with EtOH and three times with Et.O0. The 
acid solutions were prepared by adding dilute sulphuric acid 
to a solution containing the sulphonic acid and 1.4% NaOH 
to the desired pH, and samples corresponding to 4 grams 0 
sulphonic acid were diluted to 75 ml., and 4 grams resorcinol 
added if desired. The alkaline solutions containing no sul} 
phite were prepared in the same way as the corresponding! 
sulphite solutions, sulphuric acid being added to pH 11.4 
In the experiments with wood, 5 grams extracted Picea abies 
was heated with 40 ml. of the acid solution described above} 
the amount of resorcinol used being 0.3 gram per gram Wi 
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t he undissolved residues were separated, washed with water 
ind Me,CO, and dried 4 hr. at 105°. Most of the reactive 
“roups in low sulphonated lignin could be sulphonated at low 
pie in almost neutral media. The yield of vanillin was not 
flected by sulphonation. Alkaline treatment of low sulpho- 
sated lignin caused deep-seated changes in structure, even 
in the presence of sulphite, but the total yield of vanillin was 
jelatively constant. Sulphonation rendered the lignin more 
table to condensing agents. The major part of the sul- 
shonated groups in low sulphonated lignin probably belongs 
jo “condensed elements,’ or possibly elements of the pino- 
esinol type, while the remainder of the groups belong largely 
slo elements of the open type, of which at least 25% are rela- 
lively stable to acids and reactive phenols. 


QCHOEFFEL, E. W., U. S. pat. 2,598,311 (May 27, 1952); 

/.A.46: 7770 (1952). 

» Waste sulphite liquor (from a pulping process) containing 
4.5% lignin and 10% NaOH is treated with O (compressed 
ir) at about 200° and about 1500 p.s.l. to convert about 
1% of the lignin to vanillin, of which about 80% is recov- 
Fed; cf.C.A.42: 2403. 


YEARL, I. A., U.S. pat. 2,602,089 (July 1, 1952): C.A. 46: 
) 309 (1952). 
+ Guaiacyl compounds are prepared in high yield by the 
meatment of gymnosperm lignin at 160 to 180° with NaOH 
>» KOH in the presence of CuO. Ca ligninsulphonate con- 
fining 144 grams gymnosperm lignin from spruce wood, 
0 grams NaOH, 862 grams hydrated CuO, and 5 liters 
#20 is heated to 180° over 1 hr. and held for 1 hr. at 180°, 
fholed, and the clear liquor is separated from the CuO sludge, 
Which is washed free of soluble lignin material. The com- 
‘tned liquors are acidified with H.SO, and extracted with Et.0, 
ind the Et,O extract, containing guaiacyl compounds in 55% 
teld, is fractionated into NaHSO;, NaHCOs;, and NaOH- 

Juble fractions. The highest yield of guaiacyl compounds 
S obtained at a molecular ratio of CuO to unit molecular 
ight of lignin of 9.5:1 to 16.7:1. Guaiacyl compounds 
Wnsist chiefly of vanillin, 5-carboxyvanillin acid, 5-carboxy- 
Wnillic acid, guaiacol, acetovanillone, bisdehydrovanillin, 
a d bisdehydrovanillic acid; cf. C.A. 42: 1608. 

i} 


r LAND, D. E., Nature 164, No. 4182: 1093 (1949); BJ.P.C. 
Ti: 391 (1950). 
MVanillin and syringaldehyde were separated by paper par- 
}fhon chromatography using petroleum ether saturated with 
-iter as the mobile phase. After fractionation, the papers 
) re developed by spraying with 0.4% 2,4-dinitrophenyl- 
sfdrazine in 2 N hydrochloric acid. The method was used 
* examining aldehyde mixtures obtained on oxidation of 
\icalyptus resinifera Sm. and Eucalyptus diversicolor F.v.M. 
‘ith nitrobenzene and alkali. 
VESEN, J. R., Dippams, D. G., Brink, D. L., and Ow- 
@eski, P., Can. pat. 478,555 (Nov. 13, 1951); BI.P.C. 22: 
25 (1952). 
8 As an example, a liquor which contains 231 grams per liter 
“basic calcium lignin sulphonate and 105 grams per liter of 
silium hydroxide is cooked at 160°C. for 70 min.; during 
“js period air is introduced into the reaction mixture in 
sificient amounts so that 32 grams of oxygen are consumed 
», each 100 grams of lignin present. The increase in vanillin 
Id from this cook over that obtained by cooking the same 
“juor under optimum conditions for maximum vanillin yield 
uthout the introduction of oxygen is 82%. This is the same 
4\U. S. pat. 2,434,626; cf. B..P.C. 18: 419-420. 


Gann, I. A., U. 8. pat. 2,431,419 (Nov. 25, 1947); B.IP.C. 
<) 554 (1952). ie 
“\ method for the purification of a vanillic acid-containing 
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acid fraction obtained by the degradation of a lignin sub- 

stance (e.g., acid or alkaline process waste liquor) com- 

prises the removal of impurities by precipitation with neutral 

lead acetate, filtration, treatment of the filtrate with hydro- 

gen sulphide, removal of the resulting lead sulphide precipi- 

ae from the filtrate, and recovery of vanillic acid from the 
trate. 


Krarzz, K., and Kvasnicka, E., Monatsh. 83, No. 1: 18-23 
(Feb. 15, 1952); BJI.P.C. 22: 616 (1952). 


The authors have prepared several amides of vanillic 
acid, their acetyl and carbethoxy derivatives, and a few 
of its related acids as a start in their studies on the derivatives 
of vanillin with pharmacological properties. Acetyl or car- 
bethoxy acid chlorides were condensed with the appropriate 
amine to give the amide. Phenolic acid amides were ob- 
tained by partially hydrolyzing the acetyl or carbethoxy 
groups with sodium hydroxide. 


Peart, I. A., and Barton, J. 8., J. Am. Chem. Soc. 74, No. 
5: 1357 (March. 5, 1952); cf. B.JI.P.C. 22: 141:- 22: 616 
(1952). 


Vanillin was treated with sodium chlorite in the presence 
of acetic acid at pH 3 at 45°C. for 8 hr. The ether-soluble 
fraction of the reaction mixture was separated into bisul- 
phite-, bicarbonate-, and alkali-soluble fractions and neutral 
material: The bisulphite-soluble fraction yielded crystals 
of 2,4-furanedicarboxylic acid, the preparation of which has 
been reported previously by treating methyl coumalate with 
potassium hydroxide. 


Prart, I. A., and Brysr, D. L., Anal. Chem. 24, No. 8: 1366 
(1952); cf. B..P.C. 22: 499-500; 23: 54 (1952). 

A simple chromatographic procedure for the quantitative 
separation of vanillic and protocatechuic acids is reported. 
The procedure is the same as that employed earlier for the 
separation of vanillin and syringaldehyde (cf. B.J.P.C. 21: 
500), except that the developer used in the present case is 
20 to 1 benzene-ethanol. The acids were separated by this 
developer on a column of acid-washed Magnesol (which had 
been left standing overnight in open pans) and located by a 
ferric chloride streak; this produced a blue-green color with 
the protocatechuic acid band and a reddish-brown color with 
the vanillic acid band. 


CuremicaAL WEEK, Chem. Week 71, No. 11: 55-56 (Sept. 
las I sya)e Ie IRO,, ABS Bl (IGE). 

Reference is made to expanded production of vanillin 
from waste sulphite liquor by Monsanto and Ontario Paper 
Co. in the United States and Canada, respectively, which will 
end a decade-long shortage of the material. The eugenol and 
guaiacol processes are gradually being replaced, as more pro- 
ducers switch to the use of waste sulphite liquor. Some of the 
big producers are searching for possible new markets (chemi- 
cal intermediates, fungicides, insecticides etc.) so that, in the 
future, vanillin may become an important chemical raw ma- 
terial as well as a flavoring agent. 


Anon., Can. Chem. Processing 36, No. 11: 58, 60 (Oct., 
1952); BI.P.C. 23: 207 (1952). 

The new process for making vanillin from waste sulphite 
liquor at the Thorold, Ont., mill of the Ontario Paper Co. is 
described. The process is based on the use of lime in place 
of the more expensive caustic soda and was developed by 
Fisher, Marshall, and Sankey (cf. U. 8S. pats. 2,576,752-4 
(Nov. 27, 1951); BwJ.P.C. 22: 386). 


Other Phenolic Compounds 
Lackny, H. B., U.S. pat.-2,577,470 (Dec. 4, 1951); C.A. 46:- . 
6155 (1952). 


Conidendrin was separated from waste sulphite liquor by 
extracting waste sulphite liquor with an organic solvent char- 
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acterized by insolubility in waste sulphite liquor and the 
ability to separate conidendrin from waste sulphite liquor 
as a solid deposit, and separating the solid conindendrin from 
the mixture of waste sulphite liquor and organic solvent. 
Organic solvent may consist of a halogenated hydrocarbon 
(CHCI;), ether (Et:0), ketone, or aldehyde (furfural), liquid 
ester (AcOEt), or fatty acid (oleic acid); e.g., 151.5 liters 
waste sulphite liquor at 25° was stirred rapidly 30 min. with 
3 liters CCl: CHCI (the preferred solvent), and the mixture 
let stand 16 hr., with formation of three layers: a top layer of 
waste sulphite liquor, an intermediate layer of solid coninden- 
drin, and a bottom layer of CCl:CHCl. Most of the coni- 
dendrin layer was removed by siphoning and the solid coni- 
dendrin by filtration. The yield of conidendrin, m. 251— 
253°, was 1.28 grams per liter compared with 1.4 grams per 
liter obtained by the continuous extraction of conidendrin 
8 hr. with '/; its volume of CCl.: CHCl at the boiling point. 


Pant, I. A., and Bryer, D. L., J. Am. Chem. Soc. 72, No. 4: 
1743-1746 (1950); cf. B.I.P.C. 19: 878; 20: 671 (1950). 

A number of esters of syringic and protocatechuic acids 
have been prepared and tested for their toxicities toward 
representative microorganisms; the results are tabulated. 
The protocatechuic acids were more effective in low con- 
centrations than the syringates. The ultraviolet absorp- 
tion spectra of both types of esters were also determined. 


Maratuon Corp., Chem. Processing 14, No. 1: 18 (Jan., 
1951) cf. B&P.C. 21: 319; 21: 401 (1951). 

Acetovanillone is obtained by solvent extraction, distil- 
lation, and recrystallization of alkaline degradation products 
of lignin and is now available in pilot plant quantities as a 
product of 98 to 99.5% purity. Its utilization in the syn- 
thesis of various chemical substances is suggested. The 
characteristic reactions of acetovanillone are presented in 
tabular form. 


Peart, I. A., Can. pat. 476,928 (Sept. 11, 1951); BI.P.C. 
22: 229 (1951). 

Vanillic acid is prepared by the subjection of calcium lig- 
ninsulphonate at a temperature of at least 50°C. to the oxi- 
dizing action of silver oxide in the presence of an aqueous 
sodium hydroxide solution, acidification of the reaction mix- 
ture, extraction of the acidified mixture with a water-immis- 
cible vanillic acid solvent (e.g., ether), and recovery of vanillic 
acid from the extract. This is the same as U.S. pat. 2,483,- 
559: ef. B.I.P.C. 20: 225. 


Peart, I. A., and Dickey, E. E., J. Am. Chem. Soc. 74, No. 
$°614-617 (1952) eft BUP.C:20:°272-278; — BILPAC. 
22: 499 (1952). 

Because the complex nature of fractions obtained by oxi- 
dizing ligninsulphonate materials with cupric oxide and al- 
kali precluded their complete analysis by previously em- 
ployed procedures, recourse was made to adsorption chroma- 
tography. By means of this technique, the sodium bisul- 
phite and alkali-soluble fractions from such oxidations have 
yielded, in addition to previously isolated compounds, the 
following new oxidation products: 4,4’-dihydroxy-3,3’-di- 
methoxychalcone, 4,4’-dibydroxy-3,3/-dimethoxybenzil, 4,4’- 
dihydroxy-3,3’-dimethoxybenzophenone, and an unidentified 
isomer of dehydrodivanillin which is probably a dihydroxy- 
dimethoxyformylbenzophenone. Although the isolation of 
these products can be explained by assuming their resyn- 
thesis from vanillin or the like originally formed by degrada- 
tion of the lignin, there is also a possibility that some of the 
C,-C; units in the lignin structure are linked together through 
the a-carbon atoms. 


Peart, I. A., U. S. pat. 2,602,089 (July 1, 1952); BI.P.C. 
22: 972 (1952). 


Guaiacyl compounds are prepared in high yield from a 
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gymnosperm lignin (e.g., from sugar-free fermented waste 
sulphite liquor) by the digestion of the lignin substance in a 
aqueous mixture under pressure at 160 to 180°C. in the pres} 
ence of cupric oxide and an excess of sodium hydroxide} 
The molecular-weight ratio of cupric oxide to lignin is about 
13s. 


Grancaarp, D. H., Can. pat. 485,511 (Aug. 5, 1952); BL 
P.C. 23: 75 (1952). | 

This corresponds to U. 8. pat. 2,488,186 (Nov. 15, 1949) }9 
ef. B.I.P.C. 20: 294-295. 


Sulphite Turpentine 
Smrrnow, A., Przeglad Papier 7: 7-12 (1951); C.A. 46: 734 
(1952). | 

A review of p-cymene, by-product of the pulp industry. _ 


Kueinert, Tu., Monatsh. 83: 1009-1010 (1952); BICHaes 
23: 245 (1952). | 

The formation of p-cymene in the sulphite cooking process 
is caused by a dehydrogenation of terpenes whereby the lig} 
nin acts as a hydrogen acceptor. The dehydrogenation ig 
favored by the hydrogen ions of the cooking liquor. 


Furfural 
Oaarr, A., Das Papier 6; 7-9 (1952); C.A. 46: 4792 (1952) 


Waste sulphite liquors from beechwood (which originally 
contains 20 to 22% pentosans) is considered as a possibl 
source of furfural, whereas those from spruce are not. Re 
covery procedures were similar to those used in the case oi 
agricultural wastes, but the steam consumption in the case oj 
waste sulphite liquors was much greater. Yields of furfura! 
per ton of pulp from waste sulphite liquor were about 50 kg. 
another 5 to 10 kg. furfural could be obtained from the con+ 
densates of relief gases. At present furfural from waste sui 
phite liquor cannot compete with that from agricultura 
wastes. 


Inorganic Compounds 


Nussson, N. E., Swed. pat. 133,379 (Oct. 23, 1951); C4. 

46: 5318 (1952). 
Apparatus for the recovery of the inorganic constituents 

of waste liquors, particularly from cellulose pulp digesters. 


ScuwaBe, K., Wochbl. Papierfabrik 77: 417-419, 475-47 
(1949); 78: 119-123 (1950); Chem. Zentr. 1950, I: 2301: 
II: 1526; C.A. 46: 11680 (1952). ) 

See C.A. 43: 3196 (1949). The recovery of sulphur fromm 
waste sulphite liquors. 


Locuman, C. J., U.S. pat. 2,494,098 (Jan. 10, 1950); B.I.P.C 
20: 462 (1950). 


A system for the recovery of heat and sulphur dioxide fro 
relief gases and waste sulphite liquor comprises the continuous! 
relief of the digester during the discharge of waste liquor, the: 
passage of the relief gases, and the flash vapour from the 
liquor to a common chamber, and the transfer of the resultingy 
mixture to a heat-exchange system. 


Dean, D. K., Tappi 33, No. 4: 195-201 (1950); BJ.PsC 
20: 672 (1950). 

The possibilities of recovering heat from various pulpl 
and paper mill operations and the necessary equipment aref 
discussed. Four types of blowdown recovery systems arel 
outlined. In the sulphite process sulphur dioxide can also ; 
reclaimed. Appreciable amounts of heat can be obtained 
from digester relief, in deinking plants, and from the paper 
machine room. The application of the steam accumulator) 
is considered. 


Logan, K. C., and Purvrs, C. B., Tappi 35, No. 6: 284-288) 
(June 1952); BJ-P.C. 222 857 (1952): 


d 
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) Although the neutral sulphite process for pulping woods 
ias Many merits, a practical method of recovering the ex- 
pensive sodium base is not yet available. The present article 
leals with laboratory-scale experiments in which over 90% 
)f the sodium was recovered, as nearly pure caustic soda of up 
o 2% concentration, by electrolyzing the waste liquor in a 
ell with a porous clay diaphragm, and a nickel cathode. 
ectrical efficiencies ranged up to 70% in a four-stage elec- 
frolysis, and the average value of 55% corresponded to the 
jonsumption of about 2.2 kw.-hr. per lb. of caustic soda re- 
vovered. The oxidation of purified, carbohydrate-free so- 
ligninsulphonate was studied under strongly alkaline 
jlonditions in a cell with a copper anode and no diaphragm. 
fart of the sulphonic acid group was released as sulphuric 
cid; oxalic acid dihydrate up to 16% by weight was the only 
her acid identified. The production of the dihydrate re- 
Puired about 13.4 kw.-hr. per lb. The economic implica- 
‘ons of the above results are discussed briefly. 

= M. M., Can. pat. 485,389 (Aug. 5, 1952); 

3B: 76 (1952). 

A conventional distillation column is provided with an addi- 
fonal length of column in which degasification is effected by 
whe flow of heat and vapour from the distillation column be- 
jw. The gas is removed from the top of the additional col- 
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mannpro, N. V., U. S. pat. 2,611,682 (Sept. 23, 1952); 
iP.C.23: 154 (1952). 

»y Hydrogen sulphide is recovered from the smelt containing 
m@dium sulphide and sodium carbonate by passing a solution 
| the smelt and carbon dioxide-containing gas in counterflow 
sfrough an absorption tower. The gas rate is so adjusted 
fat practically all the carbon dioxide introduced is absorbed 
} the tower but no hydrogen sulphide is expelled; the hy- 
fogen sulphide present in the soda liquor removed from the 
ttom of the tower may be recovered by introducing the 
i uor into a vacuum chamber. The process is applicable to 
')ste liquors from the semichemical process, to black liquor 
{hich has been freed of lignin by sulphur dioxide, and to waste 
phite liquor which has been used in the sulphate process. 


EMULSIFYING AND DISPERSING AGENTS 


SELVESEN, J. R., and Harmon, C., U.S. pat. 2,576,418 (Nov. 
66 1951). See also Can. pat. 487,085 (Oct. 7, 1952); C.A. 
MS: 1257 (1952). 

wNew and useful lignin compounds are obtained by subject- 
»} ligninsulphonates to critically controlled alkaline hy- 
®lyzing conditions. The starting material is Na lignin- 
iMphonate (prepared from calcium ligninsulphonate ac- 
“ding to the methods described in U. S. pat. reissue 18,268 
MA. 26: 1122); U.S. pat. 2,104,701 (C.A. 32: 1720); U.S. 
5%. 2,371,136 (C.A. 39: 3160), or by other methods) in con- 
Jatrations of 250-350 grams per liter. Sufficient NaOH is 
Hed so that the mixture contains 8 to 25 grams per liter 
Ye NaOH prior to digestion. The solution mixture is 
ked under autogenic pressure or higher at 200 to 255° 
1120 to 120 min. The remaining free NaOH is neutralized 
th H.SO, or CO. to a pH value of about 10.5, after which 
solution may be utilized directly or it may be dried to a 
wvder by conventional means. The product is HO sol- 


Hght. It strongly absorbs O, and its aqueous alkaline solu- 

i is an effective dispersing agent for clay or other inorganic 
“ipensions. It has valuable properties as a component in 
‘ler-water treatment and presents a useful starting mate- 
| for the preparation of pure organic degradation products 
#/n lignin sulphonates. 


GLIPTURE, E. W., Jr., Paper Trade J. 129, No. 17: 33-37 
149); BJI.P.C. 20: 207 (1949). 


‘Jalcium ligninsulphonate derived from waste sulphite 
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liquor is a specific dispersing agent for cement. Studies 
have been made of various physico-chemical properties of this 
compound in view of the influences these might have on ce- 
ment dispersion. Purity is of importance, as the sugar con- 
tent of normal liquor adversely affects cement hydration. 
An almost ideal composition is secured in the fermentation 
process for the production of aleohol from waste sulphite 
liquor. Data are presented to show the improvements in 
such concrete properties as workability, strength, watertight- 
ness, and durability through the use of calcium ligninsul- 
phonate. 


Barnes, W. E., U.S. pat. 2,491,436 (Dec. UB, QE s IEC! 
20: 376 (1950). 

An aqueous drilling mud comprises calcium bentonite dis- 
solved in water and 1 to 10 lb. per barrel of calcium hignin- 
sulphonate as a viscosity reducing material. 


Perkins, H. W., U.S. pat. 2,491,437 (Dee. 13, 1949) BPCe 
20: 376 (1950). 

An aqueous drilling mud comprises a hydratable alkaline 
earth-metal clay (e.g., calcium bentonite), 1 to 10 lb. per 
barrel of calcium ligninsulphonate, and 0.75 to 3 lb. per barrel 
of quebracho. Quebracho prevents excessive increase in 
viscosity and gelation when the drilling mud is permitted to 
stand quiescent under well conditions. 


MacPuerson, D. R., France, W. G., and ERNSBERGER, 
F. M., U.S. pat. 2,485,102 (Oct. 18, 1949); BLI.P.C. 20: 462 
(1950). 

A hydraulic cement composition incorporates the dialyzed 
lignin residuum solids retained by the dialyzing membrane 
in the dialysis of waste sulphite liquor which has not been 
preconcentrated (i.e., the specific gravity of the liquor is less 
than 1.1) and which has not been neutralized prior to dialysis. 


Stewart, W. D., U. 8. pat. 2,470,115 (May 17, 1949); 
BI.P.C. 20: 462 (1950). 

A stable dispersion of polyethylene polysulphide parti- 
cles (not larger than 1 to 3 u in diameter) in an aqueous 
medium is obtained by preparing an aqueous reaction mixture 
of ethylene dichloride, sodium polysulphide, and a lignin 
sulphonate, and agitating the mixture at 20 to 60° C. The 
dispersion is suitable for coating and impregnating paper, 
textiles, leather, and the like. 


Jessepu, D. C., U.S. pat. 2,494,708 (Jan. 17, 1950); B.I.P.C. 
20: 768 (1950). 

An emulsion of water and a bituminous material, in which 
water is the continuous phase and the bitumen is the disperse 
phase, is stabilized by the addition of 2 to 6% of ammonium 
higninsulphonate. The emulsion is used in road construc- 
tion and soil stabilization. 


MacPuerson, D. R., Can. pat. 465,873 (June 13, 1950); 
BI.P.C.20: 841 (1950). 

This is the same as U. S. pat. 2,435,594; ef. B.I.P.C. 18: 
491. 


Bigp, 2. G:, U8. pat, 2,5/0:300, (NOVveot, LOoL) Duero: 
22: 383 (1952). 

Scale formation is prevented in steam generators by the 
incorporation in the boiler feedwater of a scale-inhibiting, 
water-soluble substance which results from the alkaline hy- 
drolysis of sodium ligninsulphonate with caustic soda at 
200 to 225° C. for 20 to 120 min. under superatmospheric 
pressures sufficient to maintain the liquid phase. The cor- 
responding Canadian pat. is 484,359 (June 24, 1952); B.I.P.C. 
22: 972 (1952). 


SauaTHrEL, R. A., U. S. pat. 2,582,459 (Jan. 15, 1952); 
BI.P.C. 22: 472 (1952). 


A composition which is suitable for use in the cementing 
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of oil wells consists of Portland cement, 16% by weight of 
colloidal clay (e.g., bentonite), 0.5% by weight of calcium 
ligninsulphonate, both based on the dry cement, and ap- 
proximately 10 gal. of water for each 94 Ib. of cement. 


Biro, P. G., U.S. pat. 2,505,457 (April 25, 1950) ; 
482,689 (April 22, 1952); B.I.P.C. 22: 798 (1952). 

A method of inhibiting phosphate boler scale involves 
the incorporation in the boiler feedwater of a composition 
which is soluble in alkaline solution at a pH of 10.5 and which 
results from the alkaline hydrolysis of sodium ligninsulpho- 
nate (e.g., from waste sulphite liquor) with caustic soda at 
265 to 325°C. for 30 to 120 min. under superetmospheric 
pressure. 


Jan. pat. 


Apams, J. W., Messer, W. E., and Howxann, L. H., Ind. 
Eng. Chem. 48, No. 3: 754-765, 1951; BJ.P.C. 22: 912 
(1952). 

In a thorough investigation of processes for producing 
master batches from improved butadiene-styrene copolymers 
and fine furnace blacks, carbon black dispersions in master 
batch compounds, and appropriate dispersing agents (in- 
cluding lignin and bark compounds) were studied. A table 
is included in which the required percentage of a number of 
dispersing agents is listed for producing fluid 20% HAF 
(a high-abrasion furnace carbon black supplied by Phillips 
Petroleum Co., Akron, Ohio) black slurries. Well-dispersed 
slurries could be prepared by treating proper mixtures of car- 
bon black, dispersing agent, and sodium hydroxide for at 
least 90 sec. in a Waring blendor. Both the dispersing agent 
and sodium hydroxide concentrations affected the particle 
size of the dispersed black. The amounts of dispersing agent 
necessary to produce fluid slurries were considerably less than 
the amount required to obtain minimum particle sizes of the 
dispersed blacks. The best results were obtained with 
Marasperse CB, other dispersing agents used were Silvacon 
490, western hemlock bark extract, Indulin A and C, chestnut 
extract, Tomlinite, ammonia-base sulphite liquor, redwood- 
bark dust extract, and bark 49 to 126 extract. When up to 
3.0% of lignin or ligninsulphonic types of dispersing agents 
was used for preparing the slurries, little trouble was en- 
countered in obtaining rapid and complete deflocculation. 


SatvesEn, J. R., Brownina, W. C., and Harmon, C., Can. 
pat. 487,084 (Oct. 7, 1952); B.I.P.C. 23: 302 (1952). 

This corresponds to U. 8. pat. 2,491,832 (Dec. 20, 1949); 
ef. B.I.P.C. 20: 376 to 377. Waste sulphite liquor or basic 
calcium ligninsulphonate is heated under pressure with so- 
dium hydroxide at 140 to 170° and treated with air. The 
product is suitable for dispersing carbon black, clay, or zine 
oxide. 


FERMENTATION 


Bouz, F., and Gap. M., Ger. pat. 805,153 (May 7, 1951); 
C.A.46: 218 (1952). 

Potable EtOH is produced from sulphite waste- or wood 
sugar-aleohol by chemical purification in a continuous dis- 
tillation system. AcH, fusel oils, and terpenes are treated 
and removed with alkali. MeOH is removed by azeotropic 
distillation with small quantities of trichloroethylene. 


Wourz, O., Das Papier 5: 578-581 (1951); 
(1952). 
An address dealing with the composition of sulphite alco- 


hol, its physical utilization, and its conversion into (CH»- 
OH), and its derivatives, ACOH, BuOH, etc. 


C.A. 46: 255 


McGinn, E. P., Paper Trade J. 133, No. 10: 96, 98-100 
(1951); C.A. 46: 681 (1952). 


A general description of the process and equipment for 
manufacture of yeast from sulphite liquor. 
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Murpny, D., and Srranks, D. W., Can. J. Technol. 29: 413 
420 (1951); C.A.46: 1255 (1952). 
Three samples of waste sulphite liquor, containing 2.6 to 
4.28% of copper reducing substances, were boiled and aerated). 
for 15 min. to remove the sulphur dioxide and then cooled 
Nutrients were added (0.1% NH,H2PO, and 5 ml. 10% mo 
lasses per 100 ml. medium) and the pH was adjusted to 8.5 
with NH,OH. The medium was then autoclaved at 15 p.s.i 
for 10 min., causing the pH to fall to 6.0. The cultures were}: 
grown on 5% molasses with 0.5% cornsteep liquor for 20 
hr.; 5 to 10 ml. of culture was added to 100 ml. of waste sul+) 
phite liquor medium. The still cultures were shaken for 1 
min. every 12 hr. The shake cultures were shaken con-j 
tinuously at 100 r-p.m. The temperature of incubation wasi 
35°. The organisms used were Bacillus polymyxa, Aero-~ 
hacter aerogenes, Bacillus subtilis, Serratia, and Pseudomonas 
hydrophila. In shake cultures it was necessary to add Ca-+j 
CO, to control the pH during fermentation. Aerobacte 
aerogenes, Serratia and Pseudomonas hydrophila gave good) 
yields of 2,3-butanediol and EtOH, Bacillus polymyxa was) 
less satisfactory, and Bacillus subtilis grew only when sugar 
beet molasses was added. Good yields were obtained when) 
the waste sulphite liquor was concentrated to half its volume: 
or when the sugar content was doubled by means of sugar-) 
beet molasses. Shake cultures gave faster fermentations 
than still cultures. It was concluded that, for each sample of 
waste sulphite liquor, it will be necessary to determine the} 
optimum concentration, pH, and organism. 


Roscuipr, H., and Aaurio, E., Paper and Timber (Finland)\ 
32B: 189-194 (1950); C.A. 46: 2800 (1952). 


Total hexoses in the waste sulphite liquor from experi-| 
mental aspen and birch pulps were determined by fermenta- 
tion. Galactose was determined by difference from total} 
hexoses after fermentation with molasses yeast, which does# 
not ferment galactose. Mannose and glucose were deter-j 
mined on the basis of the sugar-bisulphite dissociation con- 
stants by the method of Jacobus Sundman (ef. C.A. 44% 
861). Pentoses were determined in a sample from whic® 
hexoses had been removed by fermentation. One aliquct 
was fermented with Hansenula suaveolens which fermenis’ 
xylose only, and another with Candida guilliermondii whic 
ferments both xylose and arabinose (Wise and Appling,¢ 
C.A. 38: 700; Auerheimer and Wickerham, C.A. 42: 8711). 
Calculated to a dry wood basis the birch (aspen) waste liquors# 
were thus found to contain: mannose 2.9 (1.3), glucose 0.5 
(0.2), galactose 0.3 (trace), xylose 9.7 (10.3), arabinose 0.01 
(1.6), uronic acids 0.7 (0.5), and unknown reducing substance 
2.1% (0.6%). 


SunpMAN, J., and SunpMAN, V., Paper and Timber (Finland) 
32B: 379-383 (1950); Brit. Abstracts 1951B, III: 306; ef. 
C.A. 44: 4193 (1950); 46: 3211 (1952). 

Aldehyde formation and alcohol yield in the fermentation} 
of waste sulphite liquor. 


Morpny, D., Can. J. Technol. 29: 471-478 (1951); C.A# 
46: 3211 (1952). . 

In the presence of MgSOs;, samples of commercial yeasts 
were grown on treated waste sulphite liquor. After approxi-! 
mately 67 hr. fermentation, the yields of glycerol were smail I 
ranging from 0.03 to 0.36 gram per 100 ml. of medium. 


Research, Kyoto Univ. 27: 74 (1951); 
C.A.46: 4167 (1952). 


Availability of the waste liquor from factories for manus 
facturing fodder yeast was studied with Torulopsis xylinus, 
a, b, and c. Expressed juice of sweet potato was adjusted 
to pH 4.5 with HCl, kept 1 hr. at 70°, and filtered. The 
solution contained 5.5 grams sugars and 0.15 gram N pef 
100 ml. The diluted solution containing 2.5 grams sugar pen 
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jon exceeded 85% and the crop yield of yeast was about 
(5% of the amount of sugar consumed. Addition of inor- 
Janic salts or malt extract produced no marked effect. The 
east contained ash 7.38, crude protein 49.10, crude fat, 
50%, and vitamin Bi, 15.7%; it was similar to the yeast 
btained on ordinary medium. A sulphite-pulp waste 
quor was aerated to remove free SO» (1.98 grams per liter) 
od neutralized with Ca(OH). The solution contained 
3.06 grams organic matter, 3.23 grams sugar (as glucose), 
1012 gram N, and 0.99 gram free SO. per 100 ml. The di- 
hited solution was cultured with the yeasts. Addition of a 
source was necessary for the fermentation: (NH4)2SOu, 


00 ml. was cultured with the yeasts. The sugar consump- 


The maximum sugar consump- 
‘on, 51.14%, was attained with T. xylinus ¢ in 24 hrs. in- 
ibation; crop yield was 37.54%. The chemical composi- 
( on of the yeasts obtained indicated that they are useful for 


(HIERFELDER, K., Ger. pat. 805,347 (May 17, Ponte CUA. 


= The free SO, and part of the bound SO, are converted by 
dition of Cl (2 to 3 kg. per cu. m.) to H.SO,, this increases 
te fermentability of the sulphite liquor and subsequent yields 


) EtOH. 


BeaARA, Y., Sato, T., and Yamaaucar, T., J. Agr. Chem. 
ic. Japan 22: 45-46 (1948); C.A. 46: 5784 (1952). 

a Waste sulphite liquor (total N 0.0156, reducing sugar 
10, free SO, 0.224%) was neutralized to pH 7.0 with Ca- 
H)2, heated at 100° for 30 min., and diluted to sugar con- 
tration of about 1%. Ninety-three per cent of the sugar 
fermentable with distillery yeast. Additional nutrients 
essary were rice bran (at least 0.39%) and (NH,).SO, (at 
st 0.06%) to be added simultaneously. Mycotorula ja- 
nica was better than Torula utilis in sugar-consuming ratio 
58, 66.41%, resp.) and yeast yield (31.04, 24.017% for 
al sugar, resp.). The yeast yield could be increased to 
5% when 0.5% rice bran and 0.1% (NH,).SO, were added 
supplementary nutrients. Peat hydrolyzate could be used 
tead of rice bran. 


TNNINK, H. F., and Muuuer, F. M., Antonie van Leeu- 
mhoek, J. Microbiol. Serol. 18: 45-54 (1952); C.A. 46: 
139 (1952). 

mAbout 20% of the total sulphur in monosulphite waste 
or can be converted to H.S by sulphate-reducing bacteria. 
5 is removed by treatment with Fe oxide hydrate. CH, 
mentations can now develop in the treated waste liquor. 


MERING, H., Das Papier 6: 122-125 (1952); C.A. 46: 
159 (1952). 

WVYarious methods for determining fermentable sugars in 
‘ste liquor are described. A simple modification of Doer- 
’s method (C.A. 45: 1342 (1951)) is discussed. Standard 
OH in a wide-mouth Erlenmeyer flask is placed in a heavy 
Snentation vessel which holds 100 ml. of waste liquor. 
je fermentation is then carried out after evacuating the 
‘sel. The CO, is absorbed by the alkali and is determined 
® differential titration after a suitable time period. The 
‘overy of CO, from solutions of pure p-glucose ranged from 
‘G1 to 96.3% of the calculated amount. 


Simacucui, T., J. Japan. Tech. Assoc. Pulp Paper Ind. 6: 
0)-194 (1952); C.A.46: 9248 (1952). 

omparative studies were made in laboratory experiments 
‘the growth rate, time, and properties of the product from 
Bstorula japonica and seven other strains of pentose- 
HHizing yeasts. This was followed by pilot-plant tests 


‘|th the Waldhof fermenter) on aeration rate and yields, 
ast d. and fermentation time, pH, feeding rate, and sources 
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of N. The eight strains had about the same activity. It 
was necessary to use an antifoaming agent. Careful control 
of liquor feed is necessary for continuous fermentation. 


Gapb, G. O., Finnish Paper Timber J. 28, No. 7 A: 61-67 
(April, 1946); BI.P.C. 20: 46 (1949). 

During the fermentation of waste sulphite liquor, diffi- 
culties may be encountered because of the presence of certain 
chemical compounds, notably directly titratable sulphur 
dioxide, acetaldehyde, and furfural. The inhibiting action 
of these three compounds was investigated and the following 
chief conclusions were drawn from the results: sulphur di- 
dioxide has a different effect on commercial yeast than that 
obtained from waste sulphite liquor. In the first case, as 
little as 0.01% may cause a decrease in the percentage of 
fermented sugar (measured after a fermentation period of 24 
hr.), whereas the sulphite alcohol yeast will stand the pres- 
ence of 0.02 to 0.03%, indicating that it has become partially 
acclimatized to sulphur dioxide. When acetaldehyde is pres- 
ent in quantities greater than 0.15%, fermentation is re- 
tarded. The inhibiting effects of small quantities of sulphur 
dioxide are neutralized by acetaldehyde because of its known 
property of reacting with bisulphite. If the loss in aldehyde 
caused by this reaction is replaced, the alcohol yield rises. 
Furfural, which occurs regularly in the waste liquors from 
dissolving pulps, may have an inhibiting effect on fermenta- 
tion; part of furfural is reduced by yeast. Sulphur dioxide 
is not completely bound by equivalent quantities of furfural. 


SunpMan, J., Paper and Timber (Finland) 32, No. 9: 267— 
274 (Sept., 1950); B.I.P.C. 21: 194 (1950). 


A significant part of certain of the polysaccharides orig- 
inally present in the wood is hydrolyzed during a sulphite 
cook. Not only is the pulp yield influenced by this hy- 
drolysis, but the pulp quality depends on the manner in which 
this hydrolysis proceeds. The object of the present study 
was to determine the relative resistance of the polysaccharides 
to acid attack. Samples of the liquor were taken from the 
digester at intervals during the cook, and the various sugars 
in these samples were determined qualitatively by means 
of paper partition chromatography. The woods cooked were 
spruce, pine, aspen, and birch. Al] waste liquors were shown 
to contain (at some stage of the cook) mannose, galactose, 
glucose, xylose, and arabinose, but the quantitative differ- 
ences were marked, especially in the case of mannose and 
galactose in the waste liquors from hardwoods on the one 
hand, and from softwoods on the other. However, the wood 
species does not influence the order in which the sugars are re- 
moved. Even before the temperature in the digester had 
reached 100°C., arabinose was found in the liquor. Soon 
thereafter (or at times simultaneously with arabinose), xylan 
and galactan hydrolyses were indicated. Hydrolysis of 
the mannan, however, starts much later—not before a tem- 
perature of 130° is reached. Glucose appears thereafter. 
primarily as a result of degradation of cellulose. In the 
production of a dissolving pulp, glucose was discovered in 
the liquor only when the temperature had reached 140°. 
However, glucose also was present to a certain extent when 
a cooking temperature was maintained several hours at 
130°, as is customary for strong sulphite pulps. An ex- 
cellent series of chromatograms show the relationship be- 
tween appearance of the sugar and cooking time. 


Anon., Can. Chem. Processing 35, No. 12: 1004, 1006, 1008, 


1010-1011 (Dee., 1951); BL.P.C. 22: 392 (1952). 


The sources and production of alcohol are discussed, in- 
cluding its recovery from waste sulphite liquor, and methods 
for the preparation of synthetic alcohol are described. 


CuurcHitt, W. 8., Progresswe Fish-Culturist 14, No. 1: 
3-9 (Jan., 1952); B.I.P.C. 22: 622 (1952). 


A detailed study is reported on the use of torula yeast, 
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which is produced from waste sulphite liquor, as a food sup- 
plement in the rearing of trout. The results show that the 
yeast has a favorable effect on the growth rate of the fish 
and provides a nutritious and relatively economical supple- 
ment to their usual meat diet. 


Dunn, C. G., Wallerstein Labs. Communs. 15, No. 48: 61— 
79 (March, 1952); B.I.P.C. 22: 703 (1952). 

An excellent, comprehensive review of the literature on 
food yeast, its production, composition, and uses is pre- 
sented. The various organisms suitable for food-yeast pro- 
duction, the conditions affecting their growth, and methods 
of production on various types of substrates are discussed. 


EKHOLN, E., Paper Mill News 75, No. 22: 15-16 (May 31, 
1952); Pulp and Paper 25, No. 8: 48 (July, 1951); B.I.P.C. 
22: 726 (1952). 

The economics of producing ethyl alcohol from waste sul- 
phite liquor are discussed as applied to the Pacific Coast area. 
Indications are that the cost of aleohol produced from this 
source would be $0.20 per gallon as compared with $0.12 to 
0.15 per gallon for aleohol from molasses or for synthetic 
aleohol. The only available market would be the Middle 
West, and transportation costs would also be an important 
factor. Aside from the economies involved, however, alcohol 
production would probably solve the pollution problem 
through sufficient reduction in B.O.D. demand of the waste 
liquor. 


Jensen, W., and Rinne, P., Paper and Timber (Finland) 
34, No. 4a: 137-139 (Special issue, April, 1952); ef. BI.P.C. 
21: 353; 22: 861 (1952). 

Fusel oil obtained in the production of alcohol from waste 
sulphite liquor in 15 mills in Finland has been analyzed by 
distillation in a spinning-band column designed by Bjérkman 
and Olavi (ef. Svensk Kem. Tid. 58: 145-150 (1946)); the re- 
sults are presented in a table and show quite large variations, 
although the general trends are similar. Every sample of 
fusel oil was distilled before and after drying. The water was 
removed by treating the oil successively with ignited sodium 
sulphate and magnesium nitride. Four examples of distilla- 
tion curves obtained in these experiments are included. In 
one case the chemical constitution of each fraction was 
checked after redistillation by determining the specific weight, 
elemental composition, molecular weight, hydroxyl number, 
and optical activity. In all other cases the fractions were 
classified according to their boiling points. The percentages 
of identified compounds listed in the table have been calcu- 
lated from the horizontal distances between the mid-points 
of the vertical sections of the distillation curves. 


PERLMAN, D., Brown, W. E., and Luz, 8. B., Ind. Eng. Chem. 
43, No. 9: 1996-2012 (1952); cf. BJ.P.C. 22: 108; 23: 96 
(1952). 


A review of the literature on fermentation during the past 
year is presented, including references on waste sulphite 
liquor and alcohol and yeast prepared from it. 


Anon., Can. Chem. Processing 36, No. 11: 32-34 (Oct., 
1952); BI.P.C. 23: 158 (1952). 

The process for converting the waste sulphite liquor (40,000 
gal. per hr.) produced by the Canadian International Paper 
Co. at its Gatineau mill to high-grade ethyl alcohol by its 
subsidiary, Commercial Alcohols, is described, including the 
individual phases of neutralization, fermentation, and dis- 
tillation. The plant is completely equipped with instru- 
ments for automatic centralized control. 


SAMUELSON, O., GABRIELSON, G., and Hartumr, N., Svensk 
Papperstidn. 55, No. 16'/2: 613-619 (Sept. 4, 1952); BI.P.C. 
23: 230 (1952). 


The distillation of aleohol during the evaporation of the 
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fermented waste liquor was studied and formulas were de+ 
rived which make it possible to calculate the theoretical alco 
hol yield. The liquor-vapor equilibrium is discussed, and 
equations for the calculation of the equilibrium at subatmos+ 
pherie pressures are given. In conclusion, the recovery of 
aleohol in full-scale operation has been studied in two evap 
orator plants, and the results are compared with those} 
which were calculated according to the methods presented 
in this article. When standard evaporators are used, they 
agreement was found to be very good; with more elaborate? 
constructions, the results were less satisfactory. 


FERTILIZERS 


Burstrom, H., Kgl. Lantbruksakad. Tid. 90: 336-354 
(1951); C.A. 46: 3697 (1952). 


Wheat was grown in soil in enameled pots in green houses 
with or without additions of waste liquor and other fertilizers, 
and the green plants were analyzed for K, Na, Ca, N, P, Mn) 
Fe, and Si. With heavy applications of waste liquor the yield 
increased regularly .by 60 to 100%. Primarily this is ex+ 
plained as due to the action of Mn on the highly Mn-deficient 
soil used, together with the improved water balance of the 
crop. The greatest effect was obtained at a low water supply} 
in which waste liquor increased the drought resistance of the 
plants. The favorable effects are counteracted by an im 
peded N utilization, predominating at low applications of 
waste liquor. 


SrepHenNson, R. E., and Boitien, W. B., Tappi 32, No. 9 
422-426 (1949); ef. B.T.P.C. 16: 310; 20: 124 (1949). 


Field experiments over a period of 5 years were conducted 
to determine the feasibility of using diluted waste sulphite 
liquor in irrigation waters. Rates of 10, 20, 40, 80, and 1 
tons an acre were applied annually to plots on which potatoes.) 
corn, beans, and cabbage were grown. The various crops 
were rotated. The results showed that none of the liquer 
applications had much effect upon the soil after 5 years off 
treatment. No consistent effect on the growth of crops: 
was noted. The heaviest rate, 120 tons, or about an acrs 
inch, was somewhat depressing on the growth of some crops. 
As a general conclusion, based on field and greenhouse stué 
ies, 60 tons or about half an acre-inch can be used annually 
in dilution with irrigation water without harmful effects. 


HYDROGENATION 
KLeEINERT, Tu., Monatsh. 83: 623-628 (1952); 
11673 (1952). 


Spruce lignin, prepared by the sulphite process with Ca+ 
(OH). at 150° under pressure, and ‘‘organosolv”’ lignin, pre 
pared by the method of Kleinert and Tayenthal (cf. C.A. 26% 
590), were dissolved in cyclohexanol and heated in steel auto ! 
claves to 300°. The pressure generated during reaction de 
creased almost to atmosphere on cooling. A small amount of 
C,H, was the only permanent gas found. Considerable 
amounts of CsHs and H.O were found. All the H.O could not 
be accounted for as originating from the dehydration of ther 
cyclohexanol and must have come from the hydrogenation) 
of lignin. Cyclohexanol heated alone under these conditions! 


CEA 463 


acted as a dehydrogenating agent. No cyclohexene wast 
found. Lignin could also be hydrogenated with O-free ali 
eyclies, such as cyclohexane and tetrahydronaphthalene, but 
the reaction was slower than with cyclohexane. Halogen? 
acids catalyzed the reaction. The hydrogenation produc si 
of lignin were fractionated. They were thought to contain 
aromatic and alicyclic compounds and multivalent phenols, 
some of them methylated. They were not identified indi-) 
vidually. The process might have economic importance for 
obtaining rare phenols from lignin. 
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peetAL TREATMENT OF WASTE SULPHITE LIQUOR 


\ 


toe ° . 
jvaporation and burning 


)-YRKLUND, G., Swed. pat. 132,413 (July 17, 1951); C.A. 46: 
766 (1952). 
To obtain highly concentrated waste liquors in a two-stage 
oking process, there is used in the preparation of the liquor 
r the first stage a liquor which has been drawn off from a pre- 
-ous cooking process (with addition, if necessary, of CaO and 
2 up to the required strength). The first stage of the cook- 
/g is continued until most of the noncellulosic constituents 
ve been removed, and the liquor contains at least about 
) grams per 100 ml. of dry matter; enough liquor is then 
hithdrawn so that the content of dry matter of the liquor at 
‘e end of the second stage is about the same as that ob- 
yined in a first-stage process, e.g., 11 to 15 grams per 100 ml. 
vesh liquor is then added to make up the liquor for the second 
age. At the end of the cooking process the cellulose is 
jashed, and the wash liquors are used partly for washing out 
je used liquor from the second stage of a previous cooking 
jperation, and partly for making up fresh liquor for the 
a ond stage of the next cooking operation. See also Can. 
Ht. 459,308 (Aug. 30, 1949); B.I.P.C. 20: 149 (1949). 


PARSSON, E. J., and Jonsson, J. H., Brit. pat. 656,283 (Aug. 
#, 1951); C.A. 46: 2802 (1952). 

See Swed. pat. 126,919 (C.A. 44: 3713), U.S. pat. 2,496,- 
0 (C.A. 44: 6624), and Can. pat. 481,256; BJ.P.C. 22: 

12 (1952). 


T\PETERIES DE GascoGNe (Société anon.) and Gapret, R. 
m, Brit. pat. 657,511 (Sept. 19, 1951); C.A. 46: 2802 (1952). 
See U.S. pat. 2,535,730 (C.A. 45: 2207). 
GSTTERVALL, K. E., Swed. pat. 132,978 (Sept. 18, 1951). 
@dition to Swed. pat. 128,951 (C.A. 45: 354); C.A. 46: 
177 (1952). 
he gaseous mixture obtained by dry distillation of the 
ed waste liquors is subjected to heat treatment at 700 to 
° in the presence of an oxide or basic compound of iron 
ereby the sulphur in the gas is converted to H.S and ab- 
bed by the iron compound. The compound is then 
pasted to give up the sulphur as SO, which is used for pre- 
ring fresh liquor. Burnt pyrites are preferably used as the 
compound. 


musTROM, A., Das Papier 5: 401-409 (1951); C.A. 46: 
mp5 (1952). 
sRecent Swedish developments and operations with the 
ehnnel-switching system for burning waste sulphite liquor 
reviewed. Higher temperatures aggravate incrustation. 
Mspecial noncooled combustion chamber, in which the liquor 
burned in intimate contact with air, results in complete 
“mbustion. Three such installations are in operation. 
then the combustion chamber is first preheated with an oil 
‘ner, additional fuel becomes unnecessary in maintaining 
yatinuous combustion. 
SHOLANDER, A., Tappi 35: 1-4 (1952); C.A. 46: 6829 
1952). 
Burning of waste sulphite liquor, when compared with coal 
an equivalent heat basis results in 6 to 8 times the amount 
4SO, and twice the ash. Ash composition from burning 
% liquor in a Loddby furnace was: FesO; + Al.Os, 1; 


“| 
| 


i 
WSO,, 54; CaCO,, 3; CaO, 38; CaS, 1; and CaSOs, 2%. 


je progress has been made in scrubbing the flue gases to 
ynove fly ash and some of the SO». 


S\ox and Franxz, Ger. pat. 803,350 (April 2, 1951); C.A. 
6876 (1952). 

“pparatus for producing and recovering raw materials 
4in pulpy fibrous, disintegrated substances, such as sugar 


: 
| PPI «+ January 1954 Vol. 37. No. 1 


from beet slices, resins from wood, salts from ore-leaching 
plants, and sulphite or sulphate waste liquors. 


Nitsson, N. E., U.S. pat. 2,591,188 (April 1, 1952); C:A. 46: 
7330 (1952). 


Recovering inorganic solvent from waste sulphite liquor. 


ScHotanpger, A., Svensk Papperstidn. 55: 90-100 (1952) ; 
C.A.46: 9303 (1952). 


Factors affecting the dissolving of CaSO,-2H2O and CaSO, 
are studied for the purpose of increasing the understanding 
of the formation of incrustants during evaporation of Ca- 
base waste sulphite liquor. Literature and theoretical con- 
siderations are reviewed, and experiments with rotating cyl- 
inders of CaSO,-2H,O and CaSO, in H20 as well as aqueous 
solutions of glucose, NaCl, dichloroacetic acid, SO2, HCl, and 
HNO; are described. The dependence of dissolving rate on 
temperature, viscosity, flow rate, ionic strength, and pH are 
evaluated. The results are discussed relative to optimum 
conditions for dissolving CaSO,-2H,O in evaporating equip- 
ment. The highest dissolving rates for CaSO,-2H.O and Ca- 
SO, were with 23% HNO; solution. 


GraLow, B. B., Pulp Paper Mag. Can. 50, No. 9: 100-101 
(1949); B.I.P.C.20: 123 (1949). 


The author reports solubility data gathered from the 
literature on calcium sulphate and sulphite, which are the 
principal causes of the scale formation during the evaporation 
of waste sulphite liquor. It is pointed out that engineering 
calculations cannot be based on the solubility of a pure 
aqueous system of calcium sulphite because the presence of 
sugars and calcium sulphate in sulphite waste liquor has a 
drastic effect on the solubility of calcium sulphite. 


Tue SutpHireE Purp Manuracturers’ Researcu LEAGup, 
Inc., Paper Trade J. 130, No. 1: 19-20, 22 (1950);. B.I.P.C. 
20: 433 (1950). 


The present status of evaporation and burning of waste 
sulphite liquors in Sweden is reviewed under the four head- 
ings: liquor collection, evaporation, burning, and disposal 
of fly ash. The development of burning techniques has 
lagged considerably behind evaporation, with the result that 
sound principles for burning this material in quantity are not 
currently known. Three of the mills which concentrate liquor 
use all of the concentrate for road surfacing. Of the other six 
mills, two are burning their concentrate, and the remaining 
four mills are burning part of it and using the rest as a road 
binder. All mills which burn waste sulphite liquor are doing 
it in existing boilers with auxiliary fuels, such as wood refuse, 
coal, oil, or a combination of these. Fly ash from liquor 
burning presents a serious problem. The possibilities of 
transposing Swedish practice to Wisconsin mills are con- 
sidered and the many problems involved are pointed out. <A 
list is appended of the mills and establishments visited and 
the persons interviewed during the trip on which this infor- 
mation was collected. 


Larsson, E. J., and Jonsson, J. H. U.S. pat. 2,496,550 
(Feb. 7, 1950); Bw2.P.C. 20: 541 (1950). 

A process is described for the recovery of the alkali salts 
from alkalme waste sulphite liquor. The waste liquor is 
evaporated and burned to form a molten mass containing so- 
dium sulphide; the molten mass is dissolved in water, and 
carbon dioxide is introduced into the resulting solution, thus 
sodium bicarbonate. The addition of carbon dioxide is con- 
tinued until the solution is almost saturated with sodium 
bicarbonate; the hydrogen sulphide is driven off by heating, 
and additional carbon dioxide is introduced. Sodium bicar- 
bonate crystallizes from the solution and is separated from 
the liquid. 


Anon., Pulp & Paper 24, No. 3: 36-37 (March, 1950); 
B1I.P.C. 20: 559 (1950). 


165 A 


A brief illustrated description of the experimental Con- 
key flatplate heating surface evaporator at the Interlake mill 
of the Consolidated Water Power and Paper Co., Appleton, 
Wis. (operated by the Sulphite Pulp Manufacturers’ Re- 
search League) is given, which utilizes the Rosenblad channel- 
switching system for avoiding scale formation on the heating 
surfaces. The single-effect unit reduces comparatively 
strong (undiluted) waste sulphite liquors to approximately 
50 to 55% solids at the rate of 300 gal. per hr. A large per- 
centage of this condensed liquor is being shipped to firms 
which are developing combustion equipment. The evapo- 
rated liquor has a high B.t.u. content; however, the disposal 
of the calcium-base fly ash (about 200 lb. per ton of pulp) 
poses a serious problem. Unfortunately, some of the largest 
sulphite mills are in regions where there seems to be absolutely 
no demand from farmers for use of this ash as fertilizer, the 
only important possible outlet now known. 


GENPRAL AMERICAN TRANSPORTATION Corp., Chem. Proc- 
essing 13, No. 4: 94-95 (April, 1950); cf. BJ.P.C. 20: 559; 
20: 637 (1950). 

An illustrated description of the Conkey flat plate heating 
surface evaporator is given, in which the liquid and steam 
sides are periodically switched, so that any scale deposited 
from the liquid is dissolved at timed intervals by vapor and 
condensate. 


ScuouanpeER, A., Norsk Skogind. 4, No. 3: 63, 65-71 (March, 
1950); cf. BI.P.C. 20: 669; 20: 818 (1950). 

The author discusses essentially the same topics as in the 
previous reference, although the two articles are not identical. 


Meuanper, K. H. A., Savo, G. E., and Jonanson, T. L., 
Can. pat. 466,880 (July 25, 1950); B.I.P.C. 20: 930 (1950). 


Waste sulphite liquor at about 80 C. is treated with slaked 
lime until a pH of 8.8 to 9 is reached, giving a precipitate of 
calcium sulphite and calcium sulphate and a small quantity 
of organic substances; the filtrate is then treated with addi- 
tional slaked lime until the pH is 11.5 to 12, precipitating 
calcium ligninsulphonate; 5 parts of the salt are suspended 
in water, treated with 1 part of sodium sulphate, and then 
with sulphur dioxide until the pH is 2 to 4, the reaction being 
completed by heating to 100 C. Evaporation of the filtrate 
gives sodium ligninsulphonate, a sample of which contained 
17% ash, 0.38% calcium, and 7% sodium. The presence of 
the sulphur dioxide during the evaporation gives a light- 
colored product, which is readily soluble. 


Kennepy, E. H., and Cotpwet.t, F. H., Paper Mill News 
73, No. 31: 12, 14-17 (Aug. 5, 1950); Pulp and Paper 24, 
No. 11: 84, 86, 88, 90 (Oct., 1950); B.IJ.P.C. 21: 47 (1950). 
Tests by the Sulphite Pulp Manufacturers Research League 
with the burning of waste sulphite liquor (about 52% dry 
solids) in a completely waterwalled furnace installed by 
Combustion Engineering-Superheater, Inc. at the Nekoosa, 
Wis., mill of the Nekoosa-Edwards Paper Co. are described. 
The main purpose was not a duplication of previous tests, 
but the clarification of certain points, such as the efficiency 
at which the liquor could be burned in such a unit, the amount 
of liquor which could be used in relation to the total fuel 
used, the completeness of combustion, and the possibility of 
controlling the fly-ash nuisance with a commercial collector 
found satisfactory for powdered coal. Details of the boiler, 
furnace, sulphite liquor equipment, and the testing pro- 
cedures are given. Both the mechanical and the steam- 
atomizing types of atomizers were used for the burning of the 
liquor; the mechanical equipment gave the better results. 
The atomizing tips of carbon steel showed rapid erosion, and 
a different material will have to be selected. Steam-atomiz- 
ing tips with their lower liquor velocities will stand up longer 
under service than mechanical atomizing tips. A liquor- 
burning efficiency of 74% was reached in the tests, as com- 
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pared with 83% obtained by the boiler unit with coal. Th 

difference is occasioned principally by the additional moistur 
in the liquor which must be evaporated and superheated t 
the exit gas temperature. From the comparatively shor 
tests it does not appear that any trouble from furnace, boiley 
tube, or superheater-tube fouling will be encountered as long) 
as the liquor is atomized sufficiently, and the furnace is large 
enough to burn the fuel completely. The problem of handling; 
the ash is similar to that of pulverized coal ash, and appar 
ently can be accomplished in the same way and by the same: 
means. However, about, 1.5 to 2 times as much ash results 
from burning sulphite liquor as from coal for the same heat 
input. To permit economical operation, liquor must be 
collected at maximum solids content and evaporated to ag 
great a degree as can be done physically. These conditions 
will vary according to cooking procedures, so that each mil} 
considering this method of disposal will have to evaluate its! 
own problem. However, the general statement can be madd: 
that no mill can hope to break even in these operations, until 
it can produce a liquor, evaporated to burnable consistency) 
at a cost considerably less on a B.t.u. basis than the com+ 
mercial fuel it is presently using. 


Brunss, B., Paper and Timber (Finland) 33: 273-279, 302, 
304-309 (1951); Paper Trade J. 133, No. 25: 24-25, 28, 30 
No. 26: 18-20, 22, 24, 26 (1951); BJI.P.C. 22: 284 (1951)! 

Swedish developments in the recovery, evaporation, and 
burning of waste sulphite liquor during recent years are re 
viewed; diagrams for calculating the net fuel savings throught 
the utilization of the waste liquor are included. | 
Jacosy, H. E., Pulp and Paper 25, No. 13: 100, 102-103) 
(Dee., 1951); ef. BI-PiC220: 786; (222328) G952)e 

A summary of the author’s impressions during a recent trips 
to Sweden is presented, covering the contrast between Swedishé 
and United States requirements for the removal of waste sul 
phite liquor, temperature limitations, types of Swedish 
equipment, channel-switching types, optimum concentra+ 
tions, and maintenance problems. The author concludes: 
that the experience of Swedish practices in the evaporation i 
waste calcium-base sulphite liquor indicates that successfil 
results can also be achieved under conditions prevalent in the 
United States. Station switching of the Rosenblad-type 
evaporator will permit 7-day operation per week within propere 
temperature and pressure limitations. For refractory-type 
furnaces a liquor concentration can be readily achieved which 
will give good combustion. The materials of construction 
are standardized, and maintenance is normal. 


Banger, W. L., and Linpsay, R. A., Ind. Eng. Chem. 44, No.i 
1: 50-53 (Jan., 1952); cf. BI.P.C. 21: 393; 22: 403 (19m 
The literature of the past year on the theory and practice 
sayy. ee 

of evaporation is reviewed. It concerns, for the most part,) 
the problems involved in the evaporation of waste sulphitet 
liquor. 


Hiuy, H. S., and Brarn, L. R., Can. pat. 479,770 (Dec. 25, 
1951) BuaeP Ceo? 345510. 2 


Waste sulphite liquor is withdrawn from a reservoir of con 
centrated liquor, combined with dilute liquor, and pumped? 
to an electrical conductance heater, where it is heated be-* 
tween spaced electrodes and concentrated by evaporation.f 
The resultant water vapor is removed in a cyclone separaton 
and a portion of the concentrated liquor is returned to the} 
reservoir; the remainder of the liquor is bled off to a stor-f 
age tank. The flash steam which results from the evapo- 
ration process is utilized for the cooking of pulp. 


: 
| 
{ 
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Sorenson, H. A., Can. Chem. Processing 36, No. 4: 36 (April,) 
1952); Chem. Eng. News 30, No. 14: 1410 (April 7, 1952)j) 
Paper Ind. 34, No. 1: 46-48 (April, 1952); Mech. Eng. 74} 
No. 5: 410-411 (May, 1952); B.I.P.C. 22: 695 (1952). 
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| A method for burning calcium-base waste sulphite liquor 
{rithout the use of auxiliary fuels is described. Stable com- 
ustion of the liquor was maintained in a preheated refrac- 
/ory-lined furnace by using waste sulphite liquor which was 
reheated by a steam coil in the bottom of the storage barrel; 
conventional type oil burner with steam-atomizing nozzle 
vas installed for firing the liquor, and compressed air, instead 

steam, was supplied as the atomizing medium. A com- 
vustion efficiency of 76% was obtained which could be sub- 
d tantially improved by redesigning the furnace. 


CHOLANDER, A., Paper and Timber (Finland) 34, No. 4a: 
0-151 (1952); BJ.P.C. 22: 824 (1952). 
» The present status of evaporation of waste sulphite liquor 
Sweden and future trends and developments are reviewed. 
oblems connected with the evaporation and burning of the 
jaste liquor are discussed, including the recovery of the 
uor, difficulties caused by the ash in the boiler and the sur- 
pundings of the plant, flue-gas problems, the risk of sulphur 
yioxide damage caused to vegetation, the elimination of the 
vilphur dioxide by a scrubbing process, and water-pollution 
yicoblems caused by the solubility of the ash and sludge from 
e scrubber; possible applications of the ash are listed. 


SLIASSEN, R., Sewage Ind. Wastes 24, No. 7: 851-873 (July 
1952); abr On 22. 905 (1952). 

/In a general discussion of industrial waste problems, the 
»st section is devoted to the evaporation of waste calcium- 
ase sulphite liquors, with particular reference to Swedish 
{stallations, as reported by Harold E. Jacoby. 


Be, R. S., Pulp and Paper 26, No. 10: 98, 100, 102 
grt. 1952); BJI.P.C. 23: 128 (1952). 

# A report on the experience with evaporation and burning 
§ calcium and ammonia-base waste sulphite liquors at the 
*terlake sulphite mill of Consolidated Water Power and 
“per Co. at Appleton, Wis., is presented, including methods 
‘| initial burning, a new cyclone furnace, and heat and ash 
Soblems with calcium-base liquors and experiments with 
tamonia-base liquors. The entire problem must be assessed 
slonomically. The investment cost in the evaporation 
mtuipment and the cost of operating it are sufficiently large 
+ offset any possible profit if the desired efficiencies are not 
Jaintained throughout. Adding the cost of a new boiler 
mtuipment to this investment completely eliminates any pos- 
bility of breaking even. However, if the cost of the boiler 
‘Spansion is charged as a necessary investment to produce 
siereased steam and/or power for pulp- and_ paper-mill 
“ocessing, there is some reason to believe that it will become 
‘“onomically feasible. If markets can be found for the con- 
Mintrated liquor, disposal without burning might prove eco- 
symical. 


mwon., Pulp and Paper 26: 92, 94 (1952); B.J.P.C. 23: 246 
($952). 

hree Wisconsin sulphite mills at Rhinelander, Appleton, 
+)d Green Bay are now installing stainless-steel Rosenblad 
‘Jitch-system evaporators. At Rhinelander, an attempt 
sll be made to market dry powdered waste liquor; its evap- 
ator will handle the waste liquor from the digesters and 
fast plant. The two other installations will burn their 
»juors for energy values. 


HOLANDER, A., Svensk Papperstidn. 55: 620-621 (1952); 
AY .P.C. 23: 246 (1952). 

>The sulphur balance during the evaporation of waste sul- 
| }ite liquor was studied at four different stages of the proc- 
1s; the sulphur losses in the thick liquor, condensates, coun- 
+/-pressure steam (measured at the last effect), and venting 
-\ses are given as a percentage of the sulphur input in the 
‘in liquor. The results obtained in five different sulphite 
‘|lls making different products (paper or dissolving pulps) 
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are presented in tabular form; they show considerable vari- 
ations for the different liquors. The sulphur losses in con- 
densates, counter-pressure steam, and venting gases increase 
with increasing temperature of the process and decreasing pH. 
of the liquor. 


SttueN, G., and Anpursson, T., Svensk Papperstidn. 55, 
No. 161/2: 622-631 (1952); B.I.P.C. 23: 282 (1952). 


The equilibria between gas and ash—when calcium or mag- 
nesium waste sulphite liquor is burnt under various condi- 
tions—are discussed with special emphasis on the recovery of 
sulphur. Logarithmic diagrams are used where the equilib- 
rium pressure of each gas is plotted as a function of the equilib- 
rium pressure of oxygen. For convenience, the symbol ro— 
log PO» has been introduced, analogous to Clark’s rH. These 
“rO diagrams” are easily constructed and give a good survey 
of the equilibria. With calcium base, the recovery as cal- 
cium sulphate is easily achieved, but does not seem attrac- 
tive. The sulphur can be recovered either as sulphur dioxide 
in the gas or as calcium sulphide in the ash. The suitable 
ranges of temperature and excess or deficit of oxygen (ex- 
pressed as a percentage) are given in a diagram. Uncertain 
factors in both cases are the rate of attainment of the equilib- 
rium and the rate of secondary reactions on cooling the ash 
or gases. With magnesium base, all sulphur can be obtained 
in the gas ‘as sulphur dioxide or hydrogen sulphide) under a 
very wide range of conditions. It does not seem possible to 
obtain magnesium sulphide by combustion. 


Miscellaneous Processes 


HAGeuunp, E., and Srocxman, L., Paper Mill News 75: 44- 
46, 48 (1952); BJI.P.C. 22: 695 (1952). 

The work on sulphite cooking with recycling of waste 
liquor (cf. BJ.P.C. 21: 732-733) and on the influence of for- 
mic acid (cf. BJ.P.C. 22: 205) is discussed. 


Mannsro, N., Svensk Papperstidn. 55, No. 17: 665-667 
(Sept. 15, 1952); BJ.P.C. 23: 205 (1952). 

A procedure, termed Silfit process, for the utilization of 
waste sulphite liquor in neutral semichemical pulping is de- 
scribed; it has certain similarities with the Silfat process (cf. 
BI.P.C. 21: 498). The chemicals required for the neutral 
sulphite cook are dissolved or prepared in waste calcium or 
sodium bisulphite liquor. During the evaporation and com- 
bustion of the spent neutral sulphite liquor the combustible 
matter and the sulphur in the waste sulphite liquor can be 
utilized. The soda smelt is dissolved in waste sulphite liquor 
and, on treatment with gases which contain carbon dioxide, 
hydrogen sulphide is recovered which can be oxidized to sul- 
phur dioxide. Sulphur dioxide can be used for producing 
sulphite in the carbon dioxide-treated liquor or sent to the 
sulphite mill. In laboratory cooks, semichemical pulps with 
good strength properties and in a yield of about 70% were 
obtained. Patent applications for the new method have 
been made. 


LABORATORY INVESTIGATIONS 


Kania, 8. K., Paper and Timber (Finland) 32B: 173-176 
(1950); C.A.46: 1764 (1952). 

Triplett’s method (C.A. 34: 8269) for determination of the 
organic matter content of sulphite cooking liquor was modi- 
fied to prevent escape of volatiles during analysis, to insure 
complete oxidation, and to allow analysis of liquors contain- 
ing relief gases. The procedure is: pipet 2 ml. liquor into a 
250-ml. Erlenmeyer flask containing 75 ml. water and 2 ml. 
starch-iodide indicator; titrate with 0.125 N KIO; solution 
(B). Pipet 10 ml. of 1.25 N solution of KIO; in 90 volume 
% H.SO, into a 100-ml. Erlenmeyer flask containing 4 to 5 
glass beads and equipped with a standard taper ground 
joint, add 2 ml. liquor, mix carefully, and put on a reflux con- 
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denser. Hold the flask at 200° for 2 hr., cool, and wash the 
contents into a 250-ml. Erlenmeyer flask with 50 ml. H,0. 
Place the Erlenmeyer flask on a steam bath until the I, dis- 
solved in the liquid has disappeared completely, cool, add 15 
ml. 5% NaHCO; solution, and swirl to let CO, escape. Add 
10 to 15 ml. 15% KI solution and titrate to starch indicator 
with 0.125 N Na.SO; (C). Titrate a blank of 10 ml. of the 
1.25 N KIO, with 0.125 N Na.S.O; in the same manner (A). 
The organic number = A — (B+ C). 


Parrerson, R. F., Keays, J. L., Hart, J. S., Srrapp, R. 
K., and Lunmr, P., Pulp and Paper Mag. Can. 52, No. 12: 
105-111 (1951); C.A.46: 2293 (1952). 

The extent to which ultraviolet light of 280 mu wave length 
is absorbed by dilute solutions of sulphite digester liquor is a 
rapid and accurate method of determining the concentration 
of lignin present. Other substances in the digester liquor do 
not introduce more than 1% error in the determination. The 
method offers some improvement over liquor-color deter- 
minations as a means of commercial cooking control and it 
furnishes a valuable tool for fundamental studies of lignin 
sulphonation in experimental digester investigations. 


Poucin, J., Chem. Zvesti 5: 300-307 (1951); C.A. 46: 3903 
(1952). 

Inorganic and aldehyde-bound sulphur dioxide is deter- 
mined potentiometrically by double buret titration or by 
titration with Pt capillary electrode. 


Boriskk, R., and Pouctn, J., Chem. Zvesti 5: 322-330 (1951); 
C.A. 46: 4223 (1952). 

Both qualitative and quantitative reactions of lignin 
with formaldehyde have been revised. HCHO reacts with 
the side chain of lignin and various types of lignin can be 
differentiated. Sulphite lignin and ethanol lignin show best 
reactions. The reaction appears to be of the aldol type. 


BorisExk, R., Chem. Zvestt 5: 331-338 (1951); C.A. 46: 4225 
(1952). 


Treating with NH; under pressure is equally good as with 
NaOH, for the liberation of phenolic groups. 


Borisex, R., Chem. Zvesti 5: 338-3855 (1951); 
4225 (1952). 

Nitrogen is firmly bound on the side chain in the reaction 
of lignin with hexamethylenetetramine. This reaction can 
be used as an analytical method for differentiating various 
types of lignin. 


C.A. 46: 


Witey, A. J., Tappi 34: 553-556 (1951); cf. C.A. 45: 9794 
(1951); C.A. 46: 4225 (1952). 


Wiley gives descriptive information on the organization 
and research program of the Sulphite Pulp Manufacturer’s 
Research League. 


ANDERSEN, C. C., Kgl. Norske Videnskab. Seskab. Forh. 23, 
No. 11; 41-46 (1950); C.A. 46: 4789 (1952). 

Freudenberg lignin was digested with NaHSO; and SO, 
of 6.25 and 9.385% total SO. and 4.86 and 5.10% free SO, 
at 135°C. for 18 hr., giving soluble ligninsulphonic acids 
with 6.00 and 7.65% sulphur. These were dried at 50° under 
vacuum and were then heated in an oil bath in a N atmos- 
phere for 1 hr. at 10° intervals between 90 and 180° with the 
following percentage of SO. split off at each temperature: 
1.8, 1.9; 6.0, 7.4; 18.2, 19.5; 40.7, 41.0; 70.5, 70.2; 88.5, 
87.9; 93.8, 93.0; 98.2, 97.6. Longer heating at lower tem- 
perature split off more SO.; thus all SO. was split off by heat- 
ing ligninsulphonie acid at 125° for 4 hr. Thioglycolie acid 
lignin was prepared from sprucewood containing 9.2% sulfur 
or 26.4% HSCH.COOH. This was heated in the same way, 
at a pressure of 8 mm. Hg to prevent decomposition of the 
acid, at the following temperatures with the percentage loss 
in sulphur shown: 80°, 1.1; 100°, 6.5; 120°, 48.2; 150°, 
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50.0; 200°, 56.1; 250°, 69.7%. Up to 120 the decomposi} 
tion of thioglycolic acid lignin coincides with that of lignin} 
sulphonic acid. At higher temperatures the decompositio 
decreases. This is interpreted as showing that 50% of thd, | 
sulphur is bound in thioglycolic acid lignin the same as lignin} 
sulphonic acid, whereas the other 50% is more firmly bound} 


ANDERSEN, C. C., Kgl. Norske Videnskab. Seslkab. Forh. 23) 
No. 11; 130-135 (1950); C.A. 46: 4789 (1952). 

Methyl, Et, Bu, and iso-Am lignins were prepared by) 
heating in the corresponding alcoho] in the presence of HCi) 
These lignins were heated dry in a N atmosphere at different 
temperatures as before. The amount of introduced alkoxy) 
split off was about 30% at 150°, over 80% at 200°, and 100% 
at 235 to 250°. In each case, the residual lignin was an+ 
alyzed for the original MeO content. The original MeO, is) 
therefore, more firmly bound than the introduced alkoxyk 
groups. 


Krarzu, K., and Keiurr, [., Monatsh. 83: 197-204 (1952) 7 
ef. C.A. 44: 8637 (1950); 46: 5837 (1952). | 

Spruce ligninsulphonic acid and a number of model sub+ 
stances were subjected to alkaline hydrolysis and the AcHWl 
and 4-hydroxy-3-methoxybenzaldehyde formed were deter4 
mined. Spruce ligninsulphonic acid (MeO 12.4, sulfur 4.8) 
and ash 12.1%), isolated from its quinoline salt, was hy- 
drolyzed with NaOH solutions of increasing concentrations 
which gave increasing yields of AcH. With 0.1 N NaO 
for 6 to 14 hr., .02 to .04% AcH, and 0.05 to 0.1% 4hy- 
droxy-3-methoxybenzaldehyde were obtained. The highest 
yields resulted with N and 2 NV NaOH, whereby 1 mole AcHI 
per 15 to 20 MeO groups was formed. The yield of AcH wasi 
always greater than that of 4-hydroxy-3-methoxybenzalde+ 
hyde probably because of secondary reactions which 4-hy- 
droxy-3-methoxybenzaldehyde undergoes. The model com- 
pounds were hydrolyzed with NV NaOH to give the following» 
results: coniferylaldehyde, AcH 76.5, 4-hydroxy-3-methoxy- 
benzaldehyde 71.5%; glucoconiferylaldehyde (prepared by’ 
the oxidation of coniferin with air in the presence of Pt black’, 
AcH 9.67, 4-hydroxy-3-methoxybenzaldehyde 37.04%; 3,¢- 
dimethoxycinnamaldehyde, AcH 76.7, veratraldehyde 60.29. 
Methylated ligninsulphonic acid (MeO 26.4, S 3.34%) upoa) 
alkaline hydrolysis yielded a mixture of AcH, 4-hydroxy-s- 
methoxybenzaldehyde, veratraldehyde, and an unidentified» 
carbonyl compound. The fact that 4-hydroxy-3-methoxy- 
benzaldehyde is obtained from a methylated spruce ligninsul-: 
phonic acid (assuming that it has been completely methyl-! 
ated) indicated that a part of the 4-hydroxy-3-methoxy- 
benzaldehyde from unmethylated spruce lignin-sulphonic } 
acid must originate from central lignin building stones or) 
masked guaiacyl groups. | 


Kierert, Tu., and Fiortantscuirsce, M., Monatsh. 83:5 
36-87 (1952); C.A. 46: 5838 (1952). | 


During the study of the foam-producing principle of beech 
waste sulphite liquor, the liquor was extracted with Et,0 \ 
and Et.O-EtOH to yield a product containing 23 to 247% | 
MeO and thought to be a diarylbutane similar to conidendrin. 
The procedure of Lackey, Moyer, and Hearon (C.A. 44:4 
1498) for the precipitation of conidendrin from coniferous i 
waste sulphite liquors by means of such solvents as trichloro-p 
ethylene and toluene did not work in the case of the beech]! 
liquor but was improved somewhat by the addition of Kiesel-| 
guhr. The product was isolated from the solvents as a crude | 
mixture which the authors intend to purify by adsorption | 
chromatography. 


Haaeuunp, E., Linperen, B. O., and Sarpen, U., Svensk! 
Papperstidn. 54: 795-798 (1951); C.A. 46: 6827 (1952). 

As continuation of the study on wood sulphonation at | 
135° with sulphite of about neutral pH (ef. C.A. 45: 8762) 
(1950)) birchwood (Betula verrucosa), representing a dicot-} 
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ftytedon, and Cana quadua (Guadua angustifolia) (a grass from 
}Ecuador closely related to bamboo), representing a monocot- 
fyledon, were digested with acid and neutral sulphite solu- 
tions at 135° for various lengths of time. The dissolving of 
lignin from birchwood proceeded at a similar slow rate at 
jaround neutral pH as previously found for spruce and, there- 
jfore, also may involve splitting of alkoxybenzyl alkyl ether 
‘linkages. In contrast a major part of lignin from Cana guadua 
dissolves much faster. The undissolved lignin from Cana 
\quadua was sulphonated to a degree corresponding to §/- 
OCH, of about 0.3, which is similar to spruce, but undis- 
; olved lignin after neutral cook of birchwood had S/OCH; of 
bout 0.15; this was found also for other dicotyledons, such 
yas paper birch, aspen, and maple. This may mean that the 
spenins in dicotyledons have a lower content of that type of 
ulphonatable groups which are termed A groups by Hiigglund 
und co-workers. 


/a7A0, K., Mokuzai Kenkyu No. 8: 5-8 (1952); CA. 46: 
9326 (1952). 
7 The alcohol-benzene extracted wood meal (1.¢.) of beech, 
irch, spruce, and pine was digested with a neutral sulphite 
pulping liauor (10 ml.) containing Na.SO; (160 grams per 
( ter) and NaHCO; (50 grams per liter) at pH 8.2, in a small 
#ealed glass tube, raising the temperature to 115° in 30 min.. 
Weaving for 1 hr., raising again to 166° in 1 hr., and leaving 
Shere for a definite time. The yield of pulp, combined sul- 
Phur, and MeO group in the wood residue were determined. 
the ratio S/MeO represents the degree of sulphonation of the 
*indissolved ligninsulphonie acid of the solid matter; that 
wf the hardwood was considerably lower than that of the soft- 
ood. Shortly after the start of raising temperature, the 
eatios of the soft and the hardwood reached 0.3 and 0.1, 
spectively; no increase was observed thereafter. 
yh 
YAITAO, K., Mokuzai Kenkyu No. 8: 9-12 (1952); C.A. 46: 
)826 (1952). 
“| The wood meal was digested with an acid sulphite pulp- 
pI g liquor containing 53.1 grams per liter SOs, 13.3 grams per 
tter Na (pH 2). The ratio S/MeO reached shortly 0.3 and 
1, and then 0.5 and 0.2 with the soft and the hardwood, 
sespectively. They increased further with time without 
owing a maximum point. The sulphonation of the soft- 
ood lignin was always quicker than that of the hardwood. 


¥ 


MEOPOLD, B., Acta Chem. Scand. 6: 64-72 (1952); C.A. 46: 
)765 (1952). 
“) Pure §-ligninsulphonic acids were isolated by precipita- 
/on with bis(4-dimethylaminophenyl)methane,  1,5-bis(N- 
/tperidinoacetylamino)anthraquinone, S-l-naphthylmethyl- 
oMuronium chloride, 1-(N-piperidinoacetylamino)naphtha- 
ne, and 1-(N-piperidinoacetylamino)anthraquinone, and 
me of the products were analyzed, sulphonated, and ox- 
yized with PhNO, and alkali. Extracted wood flour (1.68 
il:.) from Picea abies, in 8.4 liters solution containing 335 
afams Na», SO; and 845 grams Na pyrosulphite was heated 
| thr. to 130°, 2 hr. to 135°, and 14 hr. at 135°, and washed 
, th warm H.O; this gave a total volume of washings and 
Witrate of 11.51. To 100 ml. of washings and filtrate was 
Hided an excess of precipitating agent in an equivalent amount 
}} dilute sulphuric acid (in the case of S-1-naphthylmethyl- 
gpuronium chloride dissolved in hot H.O) the mixture 
*rred, and the volume adjusted to 150 ml., the mixture let 
Jand overnight, the precipitate separated by centrifuging 
“}d washed with water, the mother liquor and washings com- 
‘ned, the volume adjusted to 250 ml., and OMe and solids 
termined on aliquots. The OMe precipitated was 22, 67, 
4), 80, and 86% for the above-mentioned precipitating agents, 
*ppectively. 5.6 Liters of washings and filtrate was treated 
ith 125 grams 1-(N-piperidinoacetylamino)anthraquinone 
/an equivalent amount of sulphuric acid, the mixture let 
ind overnight, the liquor decanted, the precipitate squeezed 
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and converted to the sodium salt by treatment with 1% Na- 
OH in a mortar, the mixture centrifuged, and the precipitate 
washed with water. To the @mbined solutions (1 liter) con- 
taining the sodium salts of the precipitated ligninsulphonic 
acids was added 35 grams bis(4-dimethylaminophenyl)meth- 
ane in sulphuric acid and fraction a; separated as above and 
converted to the Ba salt (a,). The mother liquor was brought 
to pH 10, the excess bis(4-dimethylaminophenyl) methane 
centrifuged, the solution neutralized, 55 grams 1,5-bis(N- 
piperidinoacetylamino)anthraquinone added, and the pre- 
cipitate converted to the barium salt as above (a2). The 
original solution was treated with 45 grams 1-(N-piperidino- 
acetylamino)anthraquinone in sulphuric acid, and the pre- 
cipitate converted to the barium salt (a3). Fractions ay and 
az were further sulphonated and oxidized with PhNO, and 
alkali. The base-precipitated products had a higher sul- 
phur content than low-sulphonated lignin, and the yields of 
vanillin were higher than for the average lignin, and increased 
with decreasing molecular weight (33.0, 36.0, and 38.3% 
vanillin for ax, a, and as, respectively). Further sulpho- 
nation of the precipitated acids showed that sulphonation pro- 
ceeded at about the same rate at pH 1.4 as that of low- 
sulphonated lignin, but the lowest molecular weight fraction 
contained more structural groups reactive to sulphite. At 
pH 5.8 the rate was much higher. Ultraviolet absorption 
curves of aj, a, as, and low-sulphonated lignin in water were 
quite similar. The fact that the curve for a; in 0.1 N NaOH 
showed no appreciable displacement of the 280 mmu maxi- 
mum indicated that the phenolic OH content was about the 
same as for low-sulphonated lignin. 


Kubieren, C., Svensk Papperstidn. 55: 1-12 (1952); CA. 
46: 7766 (1952). 

Unbleached sulphite pulp contains water-insoluble lignin- 
sulphonates in varying amounts and Kullgren has shown 
(C.A. 31: 4493) that, after exchanging the cation with H ion, 
free ligninsulphonic acid dissolves by treatment with HO 
or alcohols. The rate of solution is slow at room temper- 
ature, is unaffected by acidity of the solution, and is, at least 
at the start, inversely proportional to the amount of free 
ligninsulphonic acid dissolved. By the hydrolytic solution, 
for each sulphonic group there appears a new free acid group— 
probably carboxylic. The latter group is not free in the 
solid free ligninsulphonic acid in the pulp; it evidently serves 
there to bind lignin to lignin. A weak acid group, probably 
a phenolic OH, is present in solid as well as dissolved free 
ligninsulphonic acid in the ratio of 1 OH to 1 sulphonic 
group. The dissolved free ligninsulphonic acid is unstable, 
probably because of intermolecular change; it darkens by 
boiling or with addition of alkali. Some nitrates (e.g., Hg 
nitrate) precipitate the dissolved free ligninsulphoniec acid. 


Kravzu, K., Mitt. Osterr. Ges. Holzforsch. 2: 135-137 (1950); 
C.A.46: 8365 (1952). 

The aromatic structure of isolated lignin is well established. 
Studies on alkaline oxidation of model substances strongly 
suggest that aromatization does not occur during the isola- 
tion of lignin. The transformation of sugars to aromatics at 
160° has not been observed. Kratzl reviews evidence that 
soluble lignin is aromatic. Spruce was extracted with water 
(100°). On careful evaporation, 4 to 5% solid residue was 
obtained. The elementary analysis, H.SO, lignin content, 
and potential vanillin content of the residue were identical 
with those of the original wood. Kratz] believes the water 
extract contains lignin in an aromatic form. 


Krarzu, K., and Ersu, J., Mitt. Osterr. Ges. Holzforsch. 3: 
77 (1951); C.A. 46: 8366 (1952). 

A review of botanical and chemical evidence for existence 
of woody tissue (e.g., lignin). The former involves fluores- 
cence microscopy, wood stains, and color reactions. The 
latter involves MeO content, reactivity with sulphite, oxi- 
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dation to vanillin, and hydrogenolysis to cyclohexylpropanol. 
The MeO content may be misleading as a quantitative meas- 
ure of lignin content, since MeQ may be derived from lignin, 
pectin, or hemicelluloses. For example, in Pteridophyta, 
acid-isolated lignin may contain only 25% of the total MeO. 
The acid-insoluble content may also be an unreliable measure 
of the lignin content, since some MeO-bearing, potential vanil- 
lin-yielding fraction is acid-soluble. Furthermore, in some 
plants the presence of such acid-insoluble material as SiO» 
gives a misleading “lignin” content; thus Schachtelhalme 
equisetum maximum gives an acid ‘Vignin” containing 50% 
SiO». The phylogenetic precursors of gymnosperms were 
examined. Bryophyta (moss) give no color reactions. 
Vanillin is not obtained on alkaline oxidation. On treat- 
ment with acid, a humic substance is obtained. The Pteri- 
dophyta are the first members of the phylogenetic series to 
show some signs of lignification. Although the amounts 
present are small, the basic structure of the lignin is similar 
to that in gymnosperms. The acid-insoluble fraction gives 
20% vanillin. Syringaldehyde was not found. 


Nakao, M., and Eaucut, H., J..Japan. Assoc. Pulp Paper Ind. 
6: 109-118 (1952); C.A. 46: 8368 (1952). 

This paper deals with the mechanism of the sulphite proc- 
ess at low temperature. The results obtained are: sulpho- 
nation, delignification, and dissolution of hemicelluloses of 
wood obey approximately the law of a first-order reaction. 
The activation energy of sulphonation is 19.0 keal., of deligni- 
fication 21.5 keal., and of dissolution of hemicelluloses of 
wood 33.5 keal. The temperature coefficient of sulphonation 
is 2.2, of delignification 2.4, and of dissolution of hemicellu- 
loses of wood 3.5. The mol ratio of the combined SO», and 
Ca per mol of lignin is always 2:1 at each reaction time and 
temperature and the maximum § and Ca which combine with 
a mol of lignin is also approximately 2 and 1 mol, respectively. 


Mrarra, N., and Naxano, J., J. Soc. Textile Cellulose Ind. 
(Japan) 8: 81-85 (1952); ef. C.A. 43: 733 (1949); 46: 8852 
(1952). 

2,3,4,6-Tetramethylglucose was demethylated with HI 
more easily than was guaiacol carbonate; this indicates a 
difference in reactivity between the aliphatic and aromatic 
OMe, which, however, was not sharp enough for quantita- 
tive separation of the two radicals. Moreover, the OMe in 
guaiacol carbonate, trimethylpyrogallol, and anisole showed 
different reactivities. The OMe in lignin sulphate from 
broadleaf trees showed the same reactivity as that from coni- 
fers, but broadleaf trees seemed to contain unstable OMe not 
in lignin. 


Berues, P. O., Gran, G., and Outsson, K. E., Svensk Pap- 
perstidn. 55: 44-48 (1952); C.A. 46: 9305 (1952). 

The colorimetric method developed by Giertz (C.A. 40: 
1315) and modified for ultraviolet light absorption by 
Loschbrandt (C.A. 45: 350) is further improved by use of 
80% H3PO, to hydrolyze the cellulose. Interference owing 
to hydrolysis products as influenced by time and temperature 
are thereby largely eliminated. Absorption spectra for sul- 
phite pulp, sulphate pulp, black liquor lignin, ligninsulpho- 
nates, and Brauns’ “native lignin” are shown to be practically 
unaltered by 80% H3PO;. Beer’s law was found applicable 
in a considerable concentration range and reproducibility is 
good. A detailed description of the analytical procedure is 
given. Very pure H;PO, is required with minimum absorp- 
tion at 280 mmu. 


LinpGren, B. O., Svensk Papperstidn. 55: 78-89 (1952); C.A. 
46: 9840 (1952). 

The most likely reactions involved in sulphonation of lignin 
with bisulphite and monosulphite are discussed extensively, 
based on previously published investigations on experi- 
mental digestions of wood, lignin, and lignin model com- 
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pounds. The several different ways whereby the propyl 
euaiacyl “lignin monomer” combines to form a lignin unit }) 
containing probably four to six “monomers” are outlined. 
The effect of pH and cooking time on the degree of sulpho- } 
nation and solubilization of lignin has by various investigators } 
(Hagglund, Erdtman, Mikawa, Lindgren) brought out the } 
concept that distinctly different sulphonation stages are in- 
volved because of different sulphonatable groups, some of |/ 
which are directly reactable, some sulphonatable only after 
hydrolysis. These groups, the A group which subdivides into | 
the X and Z, the B and the B! groups, are defined as to their 
susceptibility to sulphonation. After discussing the vatioge | 
possible groupings that can be sulphonated under the given |) 
conditions, it is concluded that they must be of the type of |! 
benzyl alcohol and (or) benzyl ethers. The behaviours of | 
such groups in model substances subjected to lignin sulpho- - 
nation conditions are then reviewed to elucidate the more spe- 4 
cifie nature of groups X, Z, B, and B!. The X group most 
likely is the aliphatic hydroxyl in p-hydroxylbenzy! ether or t 
alcohol and the Z group is the OH in a “sterically unhin- + 
dered” p-alkoxybenzyl alcohol configuration. The B* group [ 
has properties similar to the configuration of the B-guaiacy]l |) 
ether of veratrylglycerol, which type of structure should rep- 
resent a large part of the sulphonatable groups in lignin. 


— 


Kurrert, Tu., Monatsh. 80, No. 4: 582-584 (1949); ef. | 
BI.P:C.19: 776; 20177-1949). 

When waste sulphite liquor is heated for 3 hr. with an | 
excess of lime at 150°C., about 70% of the organic matter is | 
precipitated and 80% of the organically combined sulphur is & 
split off. Keeping the moist (50% water content) precipitate | 
for several days in a closed bottle in the presence of air causes 
the formation of formaldehyde. The same is observed with | 
a calcium ligninsulphonate prepared by means of the quino- 
line salt. No appreciable amount of acetaldehyde or jj 
vanillin can be detected. The latter is formed, however, | 
when the dried precipitate is exposed to the action of the air. 


Kratzu, K., Monatsh. 80, No. 3: 437-438 (1949); BJ.P.C.- 
19: 776-777; 20: 178 (1949). 

The di- and tribromoacetaldehyde and the dibromoacet- 
aldehyde diethylacetal formerly found on bromination o: 
ligninsulphonic acid and its model substances have beer 
found to result from the reaction of the bromine with a smal! — 
amount of ether present during the bromination. With the ¢ 
complete exclusion of ether, no brominated acetaldehyde ¢ 
derivatives are found. The other results of the bromination | 
experiments are not affected by this finding. 


ANALYSIS ComMITTEE, Svensk Papperstidn. 53, No. 1: 13 | 
(Jan. 15, 1950); ef. B.I.P.C. 20: 514; 20: 478 (1950). 

The text of Swedish Standard CCA22 is given, covering 
the method of analysis and the calculation. 


ANALYSIS CoMMITTEE, Svensk Papperstidn. 52, No. 23: 597- 
598 (Dee. 15, 1949); ef. BI.P.C. 20: 390; 20: 478 (1950). 
The text of the Swedish Standard CCA20 is given, covering § 
the apparatus, reagents (formaldehyde, barium chloride, 
hydrochloric acid, and sodium carbonate), withdrawal of 
sample, testing procedure, and calculations involved in the 
method. 
ScuwaBe, K., Monatsh. 81, No. 4: 609-612 (June 15, 1950); 
B.L.P.C.20: 908 (1950). | 
A short report is given on the electrolytic chlorination of | 
waste sulphite liquor. The ligninsulphonic acid exerts af 
strong depolarizing action with platinum or graphite elec- \ 
trodes in acid, neutral, or alkaline solutions. Likewise, the | 
sodium salt of propioguaiacone-e-sulphonie acid produces & 
depolarizing effect. Hypochlorite formation did not occur! 


even at a high current density, because the chlorine reacted | 
immediately with the waste sulphite liquor solids. Waste 
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jsulphite liquor treated with ammonium carbonate to remove 
ithe calcium was chlorinated in a diaphragm cell with graphite 
fanodes. When the electrolysis was carried out in alkaline 
solution (V potassium hydroxide, 2 NV potassium chloride) 
‘a water-insoluble fraction (5.1% chlorine, 6.4% sulphur, aay 


yledons of monomers with both one and two methoxy] 
groups and lignin from monocotyledons of monomers with 
no, one, or two methoxyl groups. To establish any differ- 
ence among these three types of lignins with regard to their 
content of A groups (cf. B..P.C. 22: 19) and their rate of de- 


10.4% methoxyl) and a water-soluble fraction (28.5% chlo- 
rine, 7.3% sulphur, and 4.88% methoxyl) were obtained. 
Evidently, a part of the chlorine taken up by the waste sul- 
phite liquor solids was split off by the alkali. Storing the 
ehlorinated product also resulted in a loss of chlorine. Elec- 
jrolysis in hydrochloric acid solution followed by distillation 
bf the anode solution resulted in 1 to 29 (based on. waste 
sulphite liquor solids) of acetaldehyde as well as chloro- 
| nd dichloroacetaldehyde. The chlorinated product isolated 
from the distillation residue contained 11.3% chlorine, 9.41% 
Hfulphur, and only 1.78% methoxyl. The distillation residue 
Iso contained a small amount of an acid having a melting 
point of 96°C. and an equivalent weight of 61.7, which are 
ii approximate values for glutaric acid. 
JYREUDENBERG, K., Stepert, W., Hermpercer, W., and 
i RAFT, R., Chem. Ber. 83, No. 6: 533-538 (1950): BJI.P.C. 
H1: 243 (1950). 
The infrared absorption spectra of coniferyl alcohol, co- 
jaferyl aldehyde, native spruce lignin (Brauns), DHP, am- 
Mhonium spruce lignin-sulphonate, ammonium DHP-sul- 
Ghonate, methylated DHP, methylated spruce lignin iso- 
ted with formic acid-acetyl chloride, ammonium DHP- 
fulphonate treated with formic acid-acetyl chloride, and of 
pihbydrodehydrodiisoeugenol methyl ether have been deter- 
nined with films prepared by dropping solutions of equal 
oncentrations in 80% dioxane on hot salt plates. The sig- 
Hificance of the curves is discussed in detail. The spectra of 
PHP, ammonium DHP-sulphonate, and methylated DHP 
pow striking resemblance with the corresponding spruce 
fgnin preparations. These results support the concept that 
2 nin is formed by dehydrogenation of coniferyl alcohol, 
*llowed by polymerization of the manifold diradicals and 
juinonemethides formed. 


SENISTON, Q. P., Acar, H. D., and McCarrny, J. L., Anal. 
mhem. 23, No. 7: 994-999 (July, 1951); BJ.P.C. 22: 334 
(§ 952). 

An ionophoretic procedure is described which provides a 
vethod for the analysis and characterization of mixtures of 
Miw-molecular weight ionic substances of similar chemical 
vehavior. The ionic components of a sample mixture are 
‘jade to migrate from an initial short sample section through 
‘h agar gel in a long straight tube under constant electrical 
iptential gradient so that distances migrated are proportional 
7 net mobilities. Under favorable conditions approximately 
emplete separation of the components is achieved which 
ibrmits a quantitative determination of the individual solutes 
5d characterization by measurement of absorption spectra 
‘hd diffusion constants. The method requires relatively in- 
“ipensive apparatus, limited expenditure of time, and very 
tall quantities of material (as little as 10 micrograms). It 
sis been applied to mixtures of dialyzable ligninsulphonic 
» ids and to mixtures of guaiacol, acetovanillone, vanillin, and 
Unillic acid. Quantitative determination of these phenols to 
s\thin 5% accuracy has been found possible by the integration 
ur optical density patterns together with a knowledge of ap- 
//opriate extinction coefficients and of the calibration of migra- 


‘})n tubes. 


SINDGREN, B. O., and Sanpen, U., Svensk Papperstidn. 54: 
45-798 (1951); ef. BI.P.C. 22: 19-20, 22: 408 (1952). 
“Creighton, Gibbs, and Hibbert (cf. B..P.C. 14: 169) have 
own that the lignins from gymnosperms, dicotyledons, and 
pnocotyledons differ from one another. Lignin from 
ymnosperms is built up from phenylpropane monomers 
hich, as a rule, have one methoxyl group, lignin from dicot- 
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lignification, the authors studied the action of acid and neu- 
tral sulphite solutions at 135°C. ona typical dicotyledon, birch 
(Betula verrucosa Ehrh.), and a typical monocotyledon, Cana 
guadua (Guada angustifolia Kunth), a grass from Ecuador 
which is closely related to bamboo. The experiments were 
carried out in the same manner as the previous ones with 
spruce lignin. The results show that the major portion of the 
lignin from Ecuador grass is dissolved rapidly by neutral 
sulphite solutions, so that it differs in this respect from the 
lignins of birch and spruce. A comparison of the deligni- 
fication of birch and spruce shows that the two processes are 
very similar; it may therefore be assumed that the lignin of 
birch is bound by the same type of benzyl etherlike linkages 
which were postulated for spruce. The lignin from birch, 
like that from other dicotyledons, cannot be sulphonated to 
the same extent as spruce lignin by means of neutral sulphite 
solutions and, consequently, it appears that the lignins of 
dicotyledons have a lower content of A-groups than spruce, 
lignin. 


KpxBorG, A., Erprman, H., and Lnoroxp, B., Acta Chem. 
Scand, 6: 450-451 (1952); cf. B.I.P.C. 22: 668, 747 (1952). 

A preliminary communication is presented in which ex- 
periments are described concerning the desulphonation of 
ligninsulphonic acid by aqueous alkali. The ligninsulphonic 
acid used was further sulphonated with sulphite containing 
S*. A plot of the rate of reaction shows that two reactions 
are involved, one relatively fast and the other slow. In the 
rapid reaction about 30% of the total sulphur is liberated. 
The decrease in the specific activity of the liberated sulphur 
dioxide with time shows that the sulphur introduced in the 
second phase of sulphonation was more readily removed. 


Laurscu, W., Broser, W., Rorukrcen, W., BrepERMANN, 
W., Donrine, U., and Zoscuke, H., J. Polymer Sci. 8, No. 
2% 191=213) (Heb. 1952); Geeta Bil PIC 1 628440 as 22 747 
(1952). 

In a discussion of the synthesis and properties of permu- 
toids with ionic active groups, the development of ion- 
exchanging permutoids based on lignin is reviewed. 


Sengu, R., Bull. Chem. Soc. Japan 25, No. 2: 131 (April, 
1952); B.I.P.C. 22: 901 (1952). 

Ligninsulphonic acid in waste sulphite liquor is quanti- 
tatively precipitated with polyglycolglucosamine. The de- 
termination is carried out by the addition of a standardized 
polyglycolglucosamine solution to a dilute waste sulphite 
liquor and the excess polyglycolglucosamine is titrated with 
a standardized polyvinyl alcohol sulphuric acid ester. It is 
claimed that ligninsulphonic acid and polyglycolglucosamine 
give a compound with a clear stoichiometric ratio of the com- 
ponents, from which an equivalent weight of about 380 is 
calculated for ligninsulphonice acid. 


GitBeRT, HE. E., and Jonnrs, EH. P., Ind. Eng. Chem. 44, No. 
9: 2082-2100 (Sept., 1952); BJ.P.C. 23: 128 (1952). 

This review on the production of sulphonates during re- 
cent years includes a section on ligninsulphonates. 


Auin-ErRpTMAN, G., Svensk Papperstidn. 55: 745-749 (1952); 
ef. BI.P.C.14: 319, 23: 254 (1952). 

Extensive ultraviolet absorption studies have been carried 
out on various soluble derivatives of spruce lignin, Brauns’ 
native lignin from Picea mariana and Tsuga heterophylla, 
the dehydrogenation-polymerization product (DHP) of co- 
niferyl alcohol of Freudenberg, and low-molecular model sub- 
stances; the purpose was the estimation of the content of 
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phenolic hydroxyl groups in softwood lignins and the dis- 
closure of the origin of the long-wave absorption “shoulder”’ 
in the curves of various lignin preparations, as well as other 
structural features of lignin. The different model substances 
and preparations were investigated in various solvents which 
resulted in various degrees of ionization. In some cases the 
spectral changes caused by such reactions as sulphonation, 
methylation, and catalytic hydrogenation were studied. The 
data obtained for the model substances were used to calculate 
the changes in absorption which are to be expected upon the 
ionization of high-molecular compounds or mixtures contain- 
ing various amounts of free phenolic hydroxyl groups. By 
comparing the experimental results for lignin and ligninlike 
preparations with computed values, certain conclusions were 
reached regarding the content of free phenolic hydroxyl 
groups in these substances. A table summarizes the results 
relating to nonconjugated guaiacyl nuclei with free phenolic 
hydroxyl groups. In addition, a low percentage (about 5% 
for Brauns’ native lignin and less for ordinary preparations) 
of nonetherified diguaiacyl units of the tetrahydrodehydro- 
dieugenol type is strongly indicated. No sterically hindered 
groups were found in any of the preparations. The spectral 
changes resulting from hydrogenation, sulphonation and 
methylation of the lignin substances and the DHP are con- 
sistent with the assumption that small amounts of etherified 
ferulic aldehyde elements are present in these products. 


MAGNESIUM-BASE PROCESS 


Wurrney, R. P., Exsas, R. M., and May, M. N., Tappi 34: 
9 6-400 (1951); C.A. 46: 255 (1952). 


Equilibrium constants have been calculated for the reac- 
tions normally expected in the combustion of Ca and Mg-base 
sulphite liquors. The data are used to show that recovery 
of Mg base as MgO is much easier than recovery of Ca as CaO. 


Hutt, Wn. Q., Baker, R. E., and Rogurs, C. E., Ind. Eng. 
Chem. 43: 2424-2435 (1951); Tappi 35, No. 1: 22A, 24A, 
264. 28A, 32A, 34A, 38A, 40A, 42A, 48A, 50A, 52A (1952); 
C.A. 46: 2294 (1952). 


The operation of the magnesium-base sulphite process 
at the Weyerhaeuser Longview mill is described and illus- 
trated with flow diagrams. The mill is currently producing 
300 to 325 tons of unbleached pulp per day. The consump- 
tion of MgO is 50 Ib. and of S 85 lb. per ton of pulp produced. 
This high consumption of chemicals is considered due to the 
fact that the recovery system was designed for a daily pro- 
duction of only 275 tons. With sufficient evaporator ca- 
pacity, which is presently being installed, the MgO consump- 
tion is expected to drop to 20 Ib. and § consumption to 50 lb.; 
steam generation is expected to increase to 9000 lb. of steam 
at 615 p.s.i. and 725°F. per ton of pulp. 


Hazerouist, 8. E., U. S. pat. 2,572,929 (Oct. 30, 1951); 
C.A.46: 4232 (1952). 

The preparation of Mg(HSOs)2 liquor, by the addition of 
waste-liquor furnace gases containing 1% SO. to an aqueous 
slurry of MgO, is improved by the preliminary addition of 
SO, to maintain a pH of 4.0 to 4.5 and to prevent the forma- 
tion of insoluble MgSOs. 


Srewart, T. W., U.S. pat. 2,596,875 (May 13, 1952); C.A. 
46: 7330 (1952). 

Waste sulphite liquor from the Mg-base cooking process is 
drawn from the last stage of a multiple-effect evaporator at 
13 to 30 p.s.i.g. pressure and is stored in a tank at the same 
pressure. The use of this pressure storage tank eliminates 
the need for preheaters, and the concentrated waste sulphite 
liquor is fed directly to the recovery furnace; cf. C.A. 37: 
6459. 


Wiucoxson, L. S., Proc. 6th Ind. Waste Conf., Purdue Univ., 
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Eng. Bull., Extension Ser. No. 76: 51-56 (1951); C.A. 46: 
11679 (1952). 
The chemical loss and stream pollution involved in the} 
dumping of wastes from the CaHSO; method of digesting 
wood chips led to the substitution of MgHSO; as the base for | 
the cooking acid. The process includes digestion of wood || 
chips with the magnesium-base acid, separation of pulp, and |! 
reclamation of waste liquor from the cooking process, neu- } 
tralization of the residual liquor with recovered MgO, con- } 
centration and burning of neutralized residual liquor, re-} 
covery of sulphur from gaseous products of combustion |) 
recovery of MgO as inorganic ash from combustion, and 
preparation of cooking acid from recycled chemicals. 


= 


Baker, R. E., and Witcoxson, L. §., Tappi 33, No. 4: 187) 
90 (April, 1950); BJ.P.C. 20: 668 (1950). 
This progress report on the magnesia-base sulphite pulp- 
ing process is divided into a discussion of the five main steps | 
of the cycle: acid making, cooking, washing, evaporation, | 
and burning. Losses are indicated, and it is expected that [f 
further progress will be made to minimize them to increase 
the efficiency of the process. 


Hazexaquist, S. E., and Rogers, C. E., Pulp and Paper 24, 
No. 7: 39, 102, 104, 107-108 (June, 1950); cf. BI.P.C. | 
20: 668; 20: 817 (1950). 

Brief reference is made to three operational changes in the § 
Weyerhaeuser magnesium-base sulphite recovery system at | 
Longview, which have been incorporated since the presenta- 
tion of previous papers on this subject. During a 9-day | 
period in March, an intensive survey was conducted covering ' 
the operation of the recovery system, at which time the plant 
operated at a rate equivalent to 322 air-dry tons of unbleached, 
unscreened, unknotted pulp (permanganate number 13 by 
TAPPI standards) per day. Over this period it was neces- | 
sary to add 39 Ib. of magnesia and 93.7 lb. of sulphur as make- 
up per ton of pulp; 2100 lb. of total solids per ton were avail- | 
able at the furnace. An estimate of a feasible balance is pre- 
sented which is economically attainable by minor changes i» 
the present system; a brief outline of these changes is given 
Under optimum conditions at Longview, the make-up of sul- 
phur could thereby be reduced to 71 Ib. (70% recovery) anc 
that of magnesia to 18 Ib. (88% recovery); 2350 lb. of total | 
solids per ton would become available for firing at the furnace. » 
These findings apply to the conditions and recovery equip- 
ment as they now exist in the Longview mill. 


MISCELLANEOUS USES 


Hare, J. H., and Baker, B. E., Can. J. Technol. 29: 332- 
336 (1951); C.A.46: 679 (1952). 

Waste sulphite liquor was used for recovering whey pro- 
teins by a method similar to that of Wallerstein, et al. (C.A. 
38: 5041 (1944)) for recovering proteins with lizninsulphonie¢ 
acid from wheat mashes after fermentation. The optimum pH | 
was 2 to 3. On an equivalent basis sodium ligninsulphonate ' 
is considerably more effective than PhSO;Na, Na 1,2-naphtho- 
quinone-4-sulphonate, and Na anthraquinone-8-sulphonate. 
Attempts to isolate the whey proteins from the lignosulpho- 
nate complex were unsuccessful. Preliminary rat-feeding tests } 
indicated that the lignin-protein complex could be well 
tolerated when it supplied 10% of crude protein in the diet. 


Wirzmann, H., Australian pat. 172,661 (Oct. 10, 1952); C.A." 
46: 11682 (1952). | 


Waste sulphite liquors are treated with alcohol or aqueous } 
solutions of aromatic amines, e.g., benzidine, p-phenylene- | 
diamine, or p-toluenediamine; from the resulting solutions, \ 
lignin amino compounds are separated out at temperatures | 
from 40 to 105° by acidifying with inorganic acids, e.g., H280s ) 
or HCl, in the form of deeply colored Schiff bases. All other } 


Vol. 37 No.1 January 1954 TAPBA I 


i . e a : 5 
fompounds besides lignin contained in the sulphite liquor 
yemain unaltered. 


aH, B. G., U.S. pat. 2,481,959 (Sept. 13, 1949): B.ILP.O, 
0: 149 (1949). 

A method is given for preparing a foamy mass of waste 
ulphite liquor and a fibrous material suspended in water. 
The fibrous suspension containing the waste liquor is passed 
hrough a conduit provided with a foaming section having air 
nlets and means for imparting a rotating or whirling motion 
o the suspension; at the same time, air is sucked in through 
‘he inlets, and the suspension leaves the conduit as a foamy 
jaass. The material is suitable for the manufacture of highly 
orous fibreboards or similar products. : 


ooTH, R. B., and Pickens, R. A., U.S. pat. 2,485,083 (Oct. 
8, 1949); BI.P.C.20: 215 (1949). 


A method is given for reducing the copper sulphide minerals 
sontent in the tailing from froth flotation; an aqueous pulp 
# the ore is formed, the pulp is subjected to flotation in the 
Sresence of a promoter (xanthate, dithiophosphoric acid, or 
yithiophosphate type) and 0.01 to 0.5 lb. per ton of feed of a 
ace-modifying agent (an alkali or earth metal ligninsul- 
“honate) for the copper sulphide minerals, and the resultant 
“oth concentrate is recovered. 


}RAENACHER, C., and Marrur, M., U.S. pat. 2,490,958 (Dee. 
#3, 1949); B.I.P.C.20: 692 (1950). 
Five parts of ammonium sulphate are mixed with 7 parts of 
saste sulphite liquor powder to form a homogeneous mixture, 
Shich is then finely ground. The resulting powder is mixed 
vith 84 parts of cupric oxychloride and 4 parts of kaolin, and 
ery finely ground. Twenty parts of the resultant fine green 
yowder are dispersed in 1000 parts of water, with the addition 
1.7 parts of dimethylolurea (m.p. 110-114°C.). A spray- 
tg liquid is obtained which is suitable for the treatment of 
uit trees before bud swelling to protect the trees against 
ingus pests. 


doucn, B. K., and Smirn, J. C., Paper Trade J. 133: 40 
$951); Ind. Labs. 3: 73 (1952); Chem. Eng. News 30: 74, 
5 (1952); B.I.P.C.22: 359 (1952). 

A process for utilizing waste sulphite liquor as a soil solidi- 
sbation agent is described. The addition of 3 to 10% of con- 
tntrated waste liquor and much smaller quantities of so- 
‘tum or potassium bichromate imparts considerable cohesive 
ength to soils and makes them almost impervious to water. 
aboratory and field tests have shown the process to have 
tomise for stabilization of highway subgrades, production 
m@ synthetic aggregate by soil briquetting, and stabilization 
£4 loose, dry beach sand by penetration methods. 


eausson, G., Kgl. Lantbruks Hégskol. Ann. 17: 1-5 (1950); 
Wel.P.C. 22: 529 (1952). 

‘Lignin, as well as tannin, is capable of forming complex 
simpounds with various kinds of proteins. The possibility 
{i} utilizing the lignin in waste sulphite liquor, draff (the solu- 
"pn remaining after fermentation of the sugar in waste sul- 
Aite liquor and removal of the alcohol by distillation), and 
th alkali lignin prepared from sulphate black liquor was in- 
“stigated for the precipitation of the protein from whey. 
was found that 5 to 7% waste liquor or draff or a corre- 
fonding quantity of lignin precipitates the protein of whey 
‘mpletely at a pH of 3.5 to 4.5; heating of the whey to 30°C. 
~eilitates the separation of the precipitate. Waste sulphite 
uor produced a disagreeable taste and smell in the filtrate, 
shereas the other two did not. The precipitate of all three 
| dia could be used as a source of nitrogen for the culture of 
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‘fou, R. O., and Gray, A. G., Can. pat. 485,632 (Aug. 12, 
M52); BI.P.C.23: 75 (1952). 
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A copper plating bath contaiing 250 grams of copper 
sulphate pentahydrate and 75 grams of sulphuric acid (66° 
Bé.) per liter is treated with from 0.1 to 5 grams of benzo- 
quinone and 0.5 to 10 grams of waste sulphite liquor (on a dry 
basis) per liter (0.02 to 1 gram of an antifoaming agent—e.g., 
decanol or oleic acid—is also added); the copper deposits 
from such a bath are smooth and free from nodules, hard, 
and of improved wear resistance. The addition agents are 
stable, requiring only the addition of about 1.3 grams per liter 
each month for continued satisfactory operation. 


Piump, R. E., and Carrot, J. W., Can. pat. 486,583 (Sept. 
16, 1952); BI.P.C.23: 223 (1952). 

An inhibitor for a pickling bath is formed by the addition 
of 89 parts of waste sulphite liquor and 89 parts of 37% for- 
maldehyde to a solution of 60 parts of urea and 6 parts of 
thiourea in 89 parts of water; addition of 1.5 parts of hydro- 
chloric acid causes the separation of the inhibitor. From 
0.025 to 0.1% of this inhibitor is used in a pickling bath of 
6% hydrochloric or 10% sulphuric or hydrofluoric acids. 


POLLUTION STUDIES 


Kupripce, E. F., and Orton, G. T., Sewage and Ind. Wastes 
23: 782-795 (1951); C.A. 46: 1194 (1952). 


A pollutional barrier due to the discharge of wastes by two 
pulp mills and sewage from the city of Everett exists in the 
estuary of the south branch of the Snohomish River. This 
has caused large kills of fish and has adversely affected river 
frontage on the river and bay areas. 


Van Horn, W. M., Trans. Wisconsin Acad. Sci. 39: 105- 
113 (1947-49); C.A. 46: 7328 (1952). 


The work of various organizations interested in stream 
pollution and the disposal of waste liquors is reviewed, and 
the disposal of wastes from chemical pulping and other proc- 
esses is discussed. In the Howard process, acid waste sul- 
phite liquor solids are fractionally precipitated with lime 
yielding materials suitable for use in plastics and the manu- 
facture of vanillin. Wastes can also be used as road 
binders, in coal briquets, in alcohol production, as fuel, for 
manufacture of fodder yeast, recovery of ethyl vanillate, as 
a food preservative, and in the manufacture of adhesives, 
ceramic materials, insecticides, soaps, fertilizers, etc. Alka- 
line pulping produces waste liquors which yield mercaptans, 
sulphides, turpentine, MeOH, sulphate soap, and tall oil. 
Other types of waste and methods of treatment are discussed 
briefly. 


Scumipt, E., Das Papier 6: 222-224 (1952); C.A. 46: 10620 
(1952). 

Because of the heterogeneous mixture of substances in 
waste liquor, each of which may show a different reaction 
mechanism when treated with KMnO,, any attempt to use 
KMn0O, in determining organic matter with a view toward 
calculating the B.O.D. within 5 days is considered unsatis- 
factory. 


Noruuicu, F., Gesundh.-Ing. 68: 170 (1947); Dept. Set. Ind. 
Research Water Pollution Research, Summary Current Lit. 
21, No. 8: 188-189 (1948); BJ.P.C. 20: 350 (1950). 

The author describes investigations on the composition 
and on the effect, in the presence and absence of domestic 
sewage, of filtered and unfiltered waste waters from the manu- 
facture of chemical pulp, especially waste sulphite liquor, on 
the process of self-purification in river and sea water. The 
results are given of determinations of the effect of waste waters 
from the manufacture of pulp by the sulphite process, un- 
filtered and after filtration through soil, on the content of 
dissolved oxygen absorbed by permanganate, and the con- 
tents of combined, free, and aggressive carbon dioxide in 
waters of different salinities. The results showed that both 
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filtered and unfiltered waste waters increased the oxygen 
demand of water to which they were added and decreased its 
capacity for self-purification. Flocculation and sedimenta- 
tion of suspended matter were greater the higher the salinity 
of the water and were also affected by the presence of do- 
mestic sewage, by filtration of the waste waters through 
soil, and by the initial content of the dissolved oxygen in the 
water. The effect of deposits of sludge on the oxygen demand 
of the water of a stream, especially at times of low flow, are 
discussed. 


Tyiur, R. G., Trend in Engineering 2: 4-9 (1950); Bele bas 
20: 481 (1950). 

With particular reference to the water-pollution problems 
affecting the fishing industries in the State of Washington, 
the author discusses the results of several experiments for 
the safe disposal of waste sulphite liquor in various sections 
of the country. The part played by the Engineering Ex- 
periment Station and the Sanitary Engineering Laboratory 
of the University of Washington in studying water-pollution 
problems is mentioned. 


WASHINGTON Srate PoLLuTION ConTROL COMMISSION, 
Sewage Ind. Wastes 22, No. 4: 514-520 (April, 1950); BI.P.C. 
20: 667 (1950). 

The requirements established by the Commission cover 
fundamental procedures for in-plant prevention and reduc- 
tion of industrial waste discharges for a number of industries, 
including saw mills, veneer mills, and other wood handling, 
and pulp and paper mills, exclusive of waste sulphite liquor, 
which will be handled as a separate item. Fiber loss from 
beater and machine operations must be reduced to 1% of 
production and bark and knotty rejects be kept entirely out 
of the state waters, according to these requirements. 


Rupotrs, W., and others, Sewage Ind. Wastes 22, No. 5: 
593-653 (May, 1950); cf. BI.P.C. 19: 659; 20: 746 (1950). 


The pertinent literature for 1949 is reviewed. A special 
section of industrial wastes covers paper wastes (including 
white water, sulphite, digestion, deinking, sludge-dewatering, 
and semichemical wastes), pp. 622-625; the final section on 
water pollution (abatement and control, biology and bac- 
teriology, chemistry, stream standards, and oxygen sag and 
self-purification), pp. 635-640, should also be of interest to 
the pulp and paper industry. 


Murpock, H. R., Ind. Eng. Chem. 42, No. 6: 71-2A (June, 
1946); B.I.P.C.20: 817 (1950). 


The author discusses the effects which mandatory orders 
for the reduction of stream pollution by State authorities in 
Wisconsin and Washington are exerting upon the sulphite in- 
dustry. Present efforts for abatement are reviewed, as well 
as the problems which make the economic disposal of sulphite 
waste liquor so difficult, notably the large quantities of water 
to be evaporated and the corrosiveness of the liquor. Bio- 
logical disposal methods did not prove encouraging. If the 
industry is forced to reduce production to the natural ability 
of the receiving streams to handle the waste sulphite liquor, it 
is doomed. <A substitution of the kraft process may be one 
solution. 


Crown ZELLERBACH Corp., Chem. Eng. 58: 246, 248 (1951); 
BI.P.C, 22: 284 (1951). 

The Crown-Willamette Div. of Crown Zellerbach Corp. is 
building a 19-acre settling basin adjacent to its West Linn, 
Ore., plant which will have a capacity of 88 million gal. of 
waste liquor. The waste sulphite liquor will be held there 
until the level of the Willamette River is sufficiently high that 
the waste will not lower the oxygen content to an extent that 
would be harmful to fish life. 


Anon., Paper Ind. 33: 1162, 1164, 1167 (1952); ef. B.I.P.C. 
22: 360; 22: 438 (1952). 
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The different research projects of the Sulphite Pulp Manu- 
facturers’ Research League in Wisconsin mills, United States 
Health Service acts, and legislation for controlling water pol- }) 
lution in other states are reviewed briefly. 


Murpock, H. R., Ind. Eng. Chem. 44, No.3: 507-513 (March, | 
1952); B.I.P.C. 22: 613 (1952). 

The author reviews the recent legislation concerning stream }) 
pollution and some of the latest developments in the re- |} 
moval of suspended solvents, treatment of deinking waste, |. 
treatment of waste kraft liquors, and disposal methods for 
waste sulphite liquor, including references to salable products } 
and heat and chemical recovery. 


Rupours, W., and Hanaton, W. D., Ind. Eng. Chem. 44, No. | 
3: 531-533 (March, 1952); B.J.P.C. 22: 613 (1952). 

The color characteristics of industrial wastes depend on the 
light source, the degree of transmittance or reflectance by the 
wastes, and the color sensitivity of the observer. Light 
transmittance properties may be represented by transmit- 
tance curves or expressed as ‘dominant wavelength,” “lumi- 
nance,” and “purity.’”’ Paper mill wastes have nonselective | 
light transmittance curves. The color intensity of rope, rag, 
and sulphite cooking liquor decreases with decreasing pH } 
values, and hard water salts affect a color reduction with rag | 
and rope cooking liquors. Aerobic and anaerobic biologie 
treatment increase the color intensity of rag cooking liquors § 
and board mill white water but decrease the color intensity 
of jute cooking liquor wastes; aerobic treatment also in- 
creases the color intensity of sulphite cooking liquor. 


Rupotes, W., and others, Sewage Ind. Wastes 24, No. 5: 541-— 
641 (May, 1952); cf. BI.P.C. 21: 732; 22: 774 (1952). 

A section of this extensive review deals with pulp and paper | 
wastes (pp. 582-584). Reference is also made to the pollu- | 
tional effect of pulp mill effluents in the section on water pol- | 
lution (p. 623). 


Menpuna, N. G., Zhur. Priklad. Khim. (J. Applied Chem. 
24: 640-646 (1951); C.A. 46: 733 (1952). 

Hydrolytic lignin, obtained by treatment of cellulosic mat- 
ter with dilute mineral acids under pressure at high tem- 
perature, is almost completely insoluble and has few OH | 
groups. Treatment with sulphites, bisulphites, free HSO3, 
or chlorination does not yield soluble products. Treatment { 
with 10% oleum gives about 50% soluble matter which, upon | 
treatment with CaCOs, displays tanning properties. Treat- 
ment of the lignin with PhOH (6 to 12 hr. at 100°) gives a | 
condensation product that is insoluble in H.O, but subse- 
quent sulphonation, as above, gives a completely soluble & 
product suitable for tanning and of somewhat better quality 
than cellulose-sulphite extracts. The sulphonation is best 
done with 200% oleum (with respect to product, by weight) 
for 5 hr. at 25 to 80°. 


Maurue, G., and Norrr, H., Can. pat. 464,023 (March 28, | 
1950); BI.P.C. 20: 621 (1950). aad 

Thirty-five parts of caustic soda (35° Bé.) are mixed with }i 
188 parts of purified waste sulphite liquor (35° Bé.) and ff 
heated to 100°C. in about 1.5 hr. To this mixture there are r 
added 25 parts of a resin prepared from 400 parts of phenol, | 
100 parts of grape sugar, and 20 parts of hydrochloric acid; | 
the resin is added at about 60°C., with agitation. Aqueous 
sulphuric acid is added until the pH of the mixture is about | 
3.5. After cooling, the mixture separates into two layers. 
In order to facilitate the separation of the solid layer which i 
contains the major portion of the tanning material, 20 parts | 
of ammonium sulphate are added. The resultant product | 
can be diluted with water and used for tanning leather, pref | 
erably at a pH of 3.5 to 4.5. This is the same as U. S. pat. | 
2,184,622, which was issued Dec. 26, 1939. . 
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| 
PLAPPER, J., Colloquiumsber. Inst. Gerbereichem. Tech. Hoch- 
\chule Darmstadt No. 5: 60-79 (1949). Bd-P CO. 20% 718 
11950). 

The author reviews the structure and sulphonation of lig- 


in and tannin and discusses the use of ligninsulphonates as 
‘anning materials. 


Waener, J., Colloquiumsber. Inst. Gerbereichem. Tech. Hoch- 

\chule Darmstadt No. 5: 80-90 (1949); BI.P.C. 20: 747 

1950). 

The author reviews the work of Masner, Samec. and Be- 
wsky on tanning with pure lignin extracts and with com- 
jinations of lignin extracts and quebracho. Most. of the 

ata were originally published in Collegium, 


VinLiAMS, K. T., and Porrer, E. F., U. §S. pat. 2,505,818 
mMay 2, 1950); B.I.P.C. 20: 767 (1950). 

» Western hemlock bark is extracted with hot water, and 
ye resulting extract is evaporated to about 15% total solids. 
‘cis found that about 15%, or perhaps as much as 50% of the 
| ytal solids present in the resulting concentrated extract is in- 
q luble at this concentration. Waste sulphite liquor is modi- 
Jed by treatment with sodium hydroxide to raise the pH to ap- 
troximately 5; the calcium ions are almost completely re- 
placed with sodium ions by the addition of sodium oxalate. 
) he concentrated extract is mixed with the modified waste 
“#quor in such proportions that 75% of the total dissolved ma- 
{ rial present in the resulting mixture will come from the ex- 
spat and 25% will come from the modified waste liquor. The 
#ixture is heated to about 180°F. for about 3 hr. and then 
# evaporated to about 15% total solids. The evaporated 
jixture contains less than 1% of insoluble material. The 
v-oduct is suitable for use in tanning hides. 


uaum, M., Lovin, R., and Satvesen, J. R., J. Am. Leather 
Shemists Assoc. 47, No. 4: 269-278; discussion 278-280 
MApril, 1952); BI.P.C. 22: 695 (1952). 
1 Laboratory investigations which were carried out to es- 
blish the mechanism of tanning with ligninsulphonates 
fepared by fractional precipitation from waste sulphite 
jyuor show that the sulphonic groups in ligninsulphonates 
‘ombine with the protein in the hide. The degree of sul- 
shonation, the molecular weight of the ligninsulphonates, 
thd the pH determine the amount and firmness with which 
» ey combine. Under normal tanning conditions, at a pH 
' 3 to 4.5, a 25 to 30° tannage is obtainable with fraction- 
|ed ligninsulphonates. With ligninsulphonates from un- 
Seated waste sulphite liquor a degree of tannage of 12 to 17 
‘obtained. The procedures for using ligninsulphonates to 
sce best advantage were also determined, and it was found 
Jat larger amounts of ligninsulphonates can be used if ap- 
fied as a pretan, followed by a vegetable retan. This 
slethod produces a leather with normal physical properties. 

rome-tanned leather can be retanned with ligninsulpho- 
ates either alone or in combination. 


REVIEW ARTICLES 


MRDTMAN, H., Svensk Kem. Tid. 63: 43-66 (1951); C.A. 
YH: 407 (1952). 

v Review of the 1945-50 accomplishments of Swedish or- 
‘nie chemical research, with reference to forest products, 
fnin and the sulphite process, herbicides, quinones, and 
z gars. 


Hiasricu, A., Chemie (Prague) 5: 3-5 (1949); 
$72 (1952). 

i Majrich describes attempts to use the lignin substances 
1] the preparation of vanillin, hydrated phenols, resins, 
‘inning agents, permutoids, adhesives, sizing substances, 
|d highway materials. The fermentable substances lead to 
“\e production of EtOH. 


CLAS AG: 
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Marswau, H. B., Pulp Paper Mag. Can. 53, No. 5: 125- 
37 (1952); ef. C.A. 45: 4447 (1951); 46: 6381 (1952). 

A bibliography of the literature on the utilization of waste 
sulphite liquor for 1951. 


MarsHa.u, H. B., and Jonnson, A. M., Tappi 35, No. 1: 
146-180A (1952); C.A. 46: 6829 (1952). 

A bibliography of the literature on the utilization of waste 
sulphite liquor from July, 1943 to December, 1950. 


GLANZER, P., Can. Pulp Paper Ind. 3, No. 1: 21, 30-34 (Jan., 
1950); BI.P.C. 20: 432 (1950). 

The author reviews recent developments in the utilization 
of waste sulphite liquor; brief reference is also made to tall 
oil and turpentine as by-products of the sulphate industry. 


R.L.D., Ind. Eng. Chem. 42, No. 3: 10A, 12A, 16A (Adver- 
tisement section) (March, 1950); B.J.P.C. 20: 567 (1950). 


The problems connected with the profitable utilization of 
lignin from waste sulphite liquor, accomplishments to date, 
and recent literature on the subject are reviewed briefly. 


SALVESEN, J. R., Pulp and Paper 24, No. 6: 68, 70 (May, 
1950); BI.P.C. 20: 747 (1950). 

The author reviews and appraises various proposed solu- 
tions of the waste sulphite liquor disposal problem, including 
Marathon developments (vanillin, boiler compounds, dis- 
persing, and surface-active agents, all with rather limited 
market possibilities), tanning agents, alcohol, yeast and evapo- 
ration and burning for energy, with particular reference to 
the Rosenblad channel-switching system. 


U.S. Forest Propucrs Lasorarory, Wood 56, No. 11: 54 
(1951); BI.P.C. 22: 254 (1951). 

The present small-scale uses and proposed uses for lignin 
include: an additive to the negative plates of storage batteries 
to improve their efficiency at low temperatures, to portland 
cement to improve its flow properties, and to plastics and 
plastic laminates; an extender for rubber; an adhesive for 
linoleum; a binder for sand and on roads; an antiscaling 
agent for boilers; a tanning agent; a raw material for the 
chemical production of vanillin and hydrogenation products; 
a fuel; and a soil conditioner. 


BsorkMAN, A., Svensk Papperstidn. 54, No. 22: 757-763 (Nov. 
30, 1951); BUI.P.C. 22: 407 (1952). 

The report covers a 9-muath period, six of which were spent 
at The Institute of Paper Chemistry and three in traveling 
to various mills and research laboratories. Reference is made 
to studies and developments of vanillin, hydrogenation of 
lignin, lignin plastics, the use of lignin in rubber in place of 
carbon black and of lignin sulphonic acid as a tanning agent, 
an additive for cement and concrete, and a dispersing agent, 
etc. In addition, the activities of the Sulphite Pulp Manu- 
facturers’ Research League in Wisconsin, magnesium and 
ammonium-base sulphite cooking, the manufacture of sul- 
phite alcohol and yeast, lagooning of waste sulphite liquor 
and pipe-line systems for carrying it beyond points where it 
can cause harmful pollution, applications of cymene and coni- 
dendrin, the wood-saccharification plant at Springfield, Ore., 
and studies of the fundamental chemistry of lignin in various 
research laboratories of the United States and Canada are 
discussed. 


Cuene, M., and Drissensure, Cu., Papeterie 73, No. 11: 
621, 623, 625, 627, 629; No. 12: 682-683, 685, 687, 689, 691 
(1951); BI.P.C. 22: 497 (1952). 

The authors review the principal possibilities for the profit- 
able utilization of lignin from waste sulphite liquor, black 
(sulphate or soda) liquors, and wood saccharification, as well 
as of lignin in wood. 
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Lysere, B., Svensk Papperstidn. 55, No. 11: 385-392 (June 
15, 1952); B.I.P.C. 22: 902 (1952). 

The possibilities of developing a Swedish chemical industry 
based upon the by-products of the forest industries, ethyl 
aleohol from waste sulphite liquor in particular, are discussed. 


Anon, Paper Trade J. 135, No. 2: 14, 16, 18 (July 11, 1952); 
Tappi 35, No. 8: 87-90A (Aug., 1952); BJ.P.C. 22, 947 
(1952). 

Essentially the same information is presented as in the fol- 
lowing abstract. 


Anon., Can. Chem. Processing 36, No. 7: 36-38 (June 20, 
1952); Pulp Paper Mag. Can. 53, No. 9: 84-85 (Aug., 1952); 
ef. Buie.C, 18: 123. 20% 559° 22: 947 (1952). 

The development of Lignosol, a product derived from waste 
sulphite liquor, is outlined. The first pilot plant was built in 
Chandler, Que., in 1943 and used until 1951; then construc- 
tion of a new enlarged plant in Quebec City was started and 
completed in the late spring of 1952. In 1950, Lignosol 
Chemicals Ltd. was formed to operate the entire project; the 
company is financed jointly by the Anglo Newfoundland 
Development Co. Ltd. and the Anglo Canadian Pulp and 
Paper Mills Ltd. The different Lignosol products developed 
to date are listed: they include road, foundry-core, and re- 
fractory binders; adhesives; dispersing, tanning, dye-leveling, 
and soil-stabilizing agents; additives in electrolytic copper 
refining, and others. 


ANnon., Modern Ind. 24, No. 2: 109-110 (Aug., 1952); BJ.- 
PAC. 23: ol (1952). 

Some of the lignin chemicals which the Marathon Corp. 
produces from waste sulphite liquor and their possible ap- 
plications are reviewed. 


G.CLL., Ind. Eng. Chem. 44, No. 8: 17-18A (Aug., 1952);| 
BUPA. 23: 5251952), 

The most persistent problem facing the sulphite pulp in-} 
dustry is the treatment or utilization of its waste liquor; a 
technology of both has been developed, but neither one is} 
economically satisfactory. Present research on the whole} 
liquor, the sugar fraction, the lignin fraction, and the recoy- |. 
ery of pulping chemicals, with particular reference to the} 
work by the Sulphite Pulp Manufacturers’ Research League, | 
is reviewed briefly. | 


b 


Annett, 8. R. P., Can. Chem. Processing 36, No. 11: 84, |, 
86 (Oct., 1952); B.I.P.C. 23: 205 (1952). | 

The author discusses established uses of Lignosol (ef. | 
B.I.P.C. 22: 947) and the search for new applications by the | 
company which produces it. 


Anon., Can. Chem. Processing 36, No. 11: 14, 16-17 (Oct., |& 
1952); B.I.P.C. 23: 205 (1952). 

The Canadian sulphite pulp production in 1951 amounted | 
to 2,533,000 tons with about equal quantities of waste. A 
brief review of the utilization of the waste sulphite liquor by 
several Canadian mills is given, including fodder yeast, ethyl 
alcohol, vanillin, powdered ligninsulphonate, and _lignosol | 
products. | 


Apuer, E., and Lryperen, B. O., Svensk Papperstidn. 53: | 
563-575 (1952); BUI.P.C. 23: 253 (1952). 

The authors summarize studies on the structure of lignin 
carried out at the Swedish Forest Products Research Lab- | 
oratory within the last decade and discuss the results in rela- | 
tion to both older findings and recent work published by | 
other investigators. 


REPRINTED by permission from the Pulp and Paper Magazine of Canada 
(June, August, 1953). 
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“. comprehensive condensed classification of the ammonia- 
vase pulping literature (1900 to June, 1953) is presented. 
jome 85 articles and 47 U. S. patents are classified from 
arious points of view, having in mind the interests of both 
he mill and the laboratory. 


AMMONIA4-base pulping is not new. 

vatent was issued to Braun in 1902 (34, 69, 100). In 
yecent years, not only has it been receiving increasing 
ittention and interest but it has also been used fairly 
extensively to produce commercial tonnages of pulp. 
‘Yhe major part of this use and interest has centered 
ound the ammonium bisulphite process. 
’ To aid those who are interested in the literature of 
iis particular field, references have been collected and 
@iassified for the period 1900 to June, 1953. In classi- 
ing these references, an attempt has been made to 
ticipate the interests of both the operational and tech- 
‘ical approaches to the subject. No attempt has been 
iade to review the material critically. Reference 
Jjambers below 100 are for technical papers and those 
» dove 100 are for patents. 


—_— 


PLICATION TO SPECIFIC FIBROUS MATERIALS 


“Some of these studies were directed to certain wood 
vecies generally considered difficult to pulp with cal- 
um bisulphite liquors. For example, in the case of 
souglas-fir, chips were pretreated with ammonium 
eydroxide to extract resinous materials, then ammo- 
sum bisulphite liquor was added to cook the wood (10). 
‘judies on Douglas-fir without pretreatment include 
)}}1), (18), and (48). 

«(Specific wood species used to study the process varia- 
‘ies include: white fir (36); aspen, in attempt to yielda 
‘irified pulp for chemical conversion (70); longleat 
ne, using an extraction with liquid sulphur dioxide 
lowed by the ammonium bisulphite process (457); 
ne and beech (65); mixed hardwoods (birch, maple, 
tech) using the ammonia neutral sulphite and the 
sulphite processes, with base comparisons (77); 
»prdeaux pine (14). 


»\-ricultural Residues 


o\Short study using ammonium sulphite neutral proc- 
+3 on straw (15); bisulphite on straw (7) with base 
“mparisons; use of ammonium hydroxide on various 
‘terials (corn, oats, and straw stalks) (8,62, 102, 119). 


1|B. Hevuzvur, Technical Associate, The Institute of Paper Chemistry, 
‘opbleton, Wis. 
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CLASSIFICATION OF AMMONIA-BASE PULPING 
LITERATURE 


D. E. HELLEUR 


COOKING PROCESSES 
Ammonium Hydroxide 


Konig Process. Wood is heated with ammonium 
hydroxide and this treatment is followed by treatment 
with a mineral acid (or vice versa ) (101); a further 
patent with the emphasis on by-product recovery was 
(102). Disadvantages of this process are discussed in 
(31) and general comments given in (30, 31). 

Gluteor. The principle of the process lies in the 
saponification of casein to obtain a product which under 
certain conditions of pressure and temperature evolves 
nascent ammonia which can be used for cooking fibrous 


materials. Merits and demerits are discussed in (8, 
29). 
Billwiller. A broad patented process making use of 


such cooking chemicals as ammonia, sodium carbonate, 
hydrogen sulphide, etc., with the emphasis on the use of 
catalysts and of a pretreatment using these chemicals 
followed by known cooking processes (i.e., prior to 1919) 
(108). For the use of ammonium hydroxide specifi- 
cally,see (111). Discussion of: merits (12) and general 
process (6). 

Other Processes. Pulping agricultural residues (119). 
See also (II, IV, V, VI) under miscellaneous cooking 
processes. 

Pretreatments with ammonium hydroxide (116) plus 
preferably some ammonium sulphite (120) to remove 
resinous materials (1/8) followed by the ammonium 
bisulphite process (10, 121, 140); or followed by sul- 
phuric acid (50). See also (X) under miscellaneous. 


Ammonium Sulphite (Neutral and Alkaline) 


The first patent by Braun (100) described a more or 
less neutral sulphite pulping process. Comments on 
this process (25). Another patent is (105). A later 
patent tended to the more alkaline side (34, 104). One 
tending to the acid is (106). Pulping of straw and 
wood (15). Reviews covering this type (as well as those 
in the acid range) are (34,68,73). Its use in semichemi- 
cal pulping (48). 

See also (J, II], IV, VI) under miscellaneous. 


Ammonium Bisulphite (Excess Sulphurous Acid) 


Cross (and Englestad) Process. Using low combined 
sulphur dioxide (0.5 to 0.25%) (109, 110); laboratory 
studies on this process are (22), and general reports 
(28, 76); references made to it in the studies of Dorée 
and Hall (26, 27). 

Others are (106, 112, 117, 118, 121, 122, 125, 129: 
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181, 184, 140, 141, 142, 148, and 146). See also (I, IV, 
VI, IX, X, XIII) under miscellaneous. 

Using a liquid sulphur dioxide pretreatment (on long- 
leaf pine) followed by the bisulphite (57). Comments 
on this study (65); others (7, 10, 11, 20, 35, 38). 
General reviews covering the process are (17, 34, 38, 
85). 


Miscellaneous Cooking Processes 


(1) Gaseous Cooking. Sammet and Merrill treat 
fibrous materials with gaseous ammonia and sulphur 
dioxide and steam (103); a gaseous pretreatment lab- 
oratory trial (76). 

(II) Using ammonia and steam only, there are (76, 
139). 

(111) A somewhat novel way of arriving at an am- 
monium sulphite cooking liquor is to treat a calcium 
bisulphite solution with ammonia, thus forming an am- 
monium sulphite solution with the precipitation of cal- 
cium sulphite. The fibrous material is then cooked with 
this ammonium sulphite liquor (104). 

(IV) A very broad patent covering a wide pH range, 
and using such chemicals as ammonia, sulphur dioxide, 
steam (separately or together) is (107). 

(V) On processes using a solution of cyanide or 
cyanate which forms ammonia by saponification with 
water; supposedly, the difficulties in the decomposi- 
tion of wood by ammonium hydroxide are thereby 
avoided (116). 

(VI) Another very broad patent covers pulping 
with ammonia and sulphur dioxide as well as the sul- 
phite, sulphate, carbonate, and sulphide salts of am- 
monium either separately or in combination; for cer- 
tain wood the ammonium bisulphite is preferred; for 
materials like cotton linters, ammonia; agricultural 
residues, slightly alkaline ammonium sulphite; a 
“‘kraft?’ cook also can be used, e.g., 2% ammonia and 2% 
ammonium sulphide; etc. (123). 

(VII) To avoid the high cost of ammonia, Richter 
advocates cooking with 1 to 8% ammonium sulphate 
and 3 to 8% free sulphur dioxide (117). 

(VIII) Processes cooking with mixtures of other 
bases (e.g., NaOH, NaS, Na acetate, etc.) together 
with ammonia are (124, 126). 

(IX) To cook with a high percentage of sulphur 
dioxide (5 to 26%) an aqueous solution of ethyl alcohol 
was employed, to which was also added 0.7% ammonia 
(60). 

(X) Another process pretreats with excess liquid 
ammonia, the excess being removed to be followed by a 
solution of sulphurous acid, such that in effect the final 
cooking is done by the usual bisulphite process (137). 

(XI) Another suggests cooking with ammonium 
sulphate with the addition of organic nitrogen com- 
pounds—e.g., aniline, triethanolamine, etc. (134). 

(XII) Another in the same vein suggests using 
ammonium hydroxide together with mixtures of soaps, 
oils, fats, alkalies, sodium sibeate, potassium chloride, 
etc. (186). 

(XIII) A process re-using spent liquors after fortifi- 
cation with cooking chemicals is (144). 


SPENT LIQUORS—UTILIZATION 
Recovery in General 


A general discussion of the recovery of bisulphite 
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bases including ammonia (63); an industrial review of 
the sulphite (acid) process including evaporation of}! 
liquors (ammonium included) (79); comparison of the 
various sulphite pulping methods from the point of |if 
view of the spent liquors (77). 


Evaporation 
Under pressure to recover chemicals (130, 133). An} 
allied subject is concentration by recycling (144). 


Evaporating and Burning (Recovery of Heat) 


Included with a cooking process in heat recovery step 
(144, 146); commercial trials are reported (14, 33, 46, | 
61, 81). 


Recovery of Cooking Chemicals 


Ammonia. Distillation with a base (127, 128, 132, 
133), with lime as the base (127, 128), with kraft black | 
liquor (21, 132), with magnesium oxide as the base |F 
(146), by pyrolysis (53, 71, 137), by ion exchange }f 
(deashing) (52), by steam stripping (42), and by vacuum 
evaporation (52). 

Sulphur Dioxide. Commercial trials, sulphur dioxide 
liberated during the burning step (14, 61, 81); recovered 
during evaporation (130, 133). 

Ammonia and Sulphur Dioxide. Processes claiming } 
to recover both: Solvay process (71, 133); by boiling § 
under pressure at approximate 40% concentration | 
(137); by boiling to liberate sulphur dioxide, then addi- 
tion of a base to liberate ammonia (133); by a process 
of pyrolysis on the concentrated solution or the dry 
solids (138); pertinent to this latter process is (53); 
treating with magnesia to liberate ammonia and to 
convert liquor to magnesium base, evaporating and 
burning the converted liquor to yield magnesia for re- 
use and sulphur dioxide, which is recovered from the 
combustion gases using the liberated ammonia (146). 


Other Liquor Utilization 


Fertilizers—(5, 55). A general discussion of produc- 
ing ammonia for fertilizers from wood waste is (66); 
liquor neutralized with basic calcium phosphate rock, 
etc., evaporated and dried (114); as an organic cation 7 
exchanger (145); stabilizer in bituminous emulsions 
(143); re-using the spent liquor in cooking operations & 
after fortification with cooking chemicals (144); fer- 
mentation to ethanol (7). 

Miscellaneous uses of the spent liquor are adhesives, - 
wetting agents, dispersants, soil conditioner, yeast 
nutrient, ete. One such product is sold under the trade | 
mark Orzan (28, 55). 

A process purports to produce decomposition prod- + 
ucts by neutralizing the liquor with ammonia, and | 
heating with carbon to yield acetic, formic, and oxali¢ } 
acids and activated carbon (173). 


MILLS AND OPERATIONS 


Literature references to mills that are using or have } 
used ammonium-base processes either on full-scale 
operations or as short mill trials are listed below. Ex- | 
cept for one in Norway, the mills listed are in the } 
United States: 


1. American Box Board Co., Filer City, Mich. (48). 
2. Consolidated Water Power & Paper Co., Wisconsin Rapids, | 
Wis., and Interlake Div., Appleton, Wis. (2, 46, 48). 
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we Crown Zellerbach Corp., Lebanon mill (also pilot plant 
|? study of evaporation and burning the spent liquor) (14, 
| 51, 61, 81). 

Diamond Match Co., Ogdensburg mill (37), 

Eastern Corp., Lincoln and South Brewer mills (67), 
International Paper Co., Southern Kraft Div. (48). 
Rayonier, Inc., Shelton, Wash. (3, 5, 33, 61, 65). 

Toten Cellulosefabrik, Nygard (Norway) (24, 36, 51, 75). 
Wausau Paper Mills Co., Brokaw, Wis. (2, 82). . 


po ORGS ea 


Organization and implementation of an ammonia- 
base trial discussed (34). Design of ammonia-base 
‘sulphite acid systems (42, 43, 44, 45, 54,82,83). Prep- 
jaration of raw cooking acid (13). Digester linings 
78). Corrosion of linings (40). Review of the field 
hind a report of the progress (48, 49, 65, 72, 75). 


ANALYSIS, TESTING, AND GENERAL CHEMISTRY 


. Testing of the cooking liquor with a modified Palm- 
yose method (13). Conductometric analysis of the 
(pulping liquors for such as ammonium hydroxide, car- 
sponate, sulphite, bisulphite, and acetate (84). 

# Sulphite process (22, 26, 27, 32, 36, 56,58). Chemis- 
‘ry of reactions, cooking variables, ete., kinetics of. 
penetration studies (16, 19, 36, 39); ammonia pretreat- 
nent (16, 59); system: ammonia, sulphur dioxide, and 
43, 44, 45); cooking liquor (56); spent liquor 


ADVANTAGES CLAIMED FOR AMMONIA-BASE 
PULPING 


Claims and comparisons together with their refer- 
ces are listed below. Many of these claims, it will 
ye noted, are not specific to amimonia-base but exist only 
then taken in comparison with some other base. Prac- 
ically all the claims are made with respect to the am- 
snonium bisulphite process. 

}1. Ease of raw material handling (i.e., 
Wemicals) (4, 37). 

/2. Amenable to the pulping of difficult woods (9, 
MD), 11, 18, 58). 

'3. Superior quality of raw acid (4, 37, 54). 

4. Superior condition of the digester equipment (4). 
5. Cooking variables (4, 58, 77); superior penetra- 
yon (9, 19, 74, 81); lower cooking temperatures (24, 
V0, 67, 72, 81); reduced cooking time (28, 37, 67). 

6. Higher pulp yields (i.e., lower screenings) (4, 9, 
» 22, 24, 85, 37, 51, 58, 67, 72, 74, 77, 81). 

7. Superior pulps qualities, high alpha-cellulose (10, 
); stronger pulp (4, 9, 38, 41, 51, 74, 81). 

8. Lower bleach requirements (4). 

9. Plant maintenance less (5/, 8/1). 

0. Recovery of heat and chemicals (1/4, 24, 35); 
d all of section ‘Spent Liquors—Utilization.”’ 
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GENERAL REVIEWS 


‘General reviews (mainly bibliographic in nature) 
ive been incorporated in the above. For ready refer- 
ce, they are (34, 37, 68, 75, 79, 85). 
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C.A. 24: 5158. 
Richter, George A., Production of sulphite pulp. U. S. 
pat. 1,780,842 (Nov. 4, 1930); Can. pat. 283,024 (Sept. 4, 
1928); 7.8. 89:81; 92: 292; C.A. 25: 206. 


1931 
Benson, Henry, K., Process for making sulphite pulp from 
Douglas-fir and other resinous conifiers. U.S. pat. 1,805- 
799 (May 19, 1931); C.A. 25: 3825; TS. 94: 126. 
Hixon, Ralph M., Peterson, Charles J., and Werkman, 
Charles H., Process of pulping plant tissues by means of a 
volatile base. U.S. pat. 1,802,715 (April 28, 1931); 7.- 
S. 94; 123; C.A. 25: 3836. 
Richter, George A., Process for the production of chemical 
wood pulp. U.S. pat. 1,817,525 (Aug. 4, 1931); Can. pat. 
309,867 (March 31, 1931); 7.8.93: 170; 94:139; CA. 
25: 5560. 


1932 
Richardson, Roger W., Pulping process. _U. S. pat. 1,885,- 
764 (Nov. 1, 1932); Can. pat. 335,222 (Aug. 29, 1933); 
T.S. 97: 233; 98: 198; C.A. 27: 5538. 
Richardson, Roger W., and Sherman, Clarence S., Produc- 
tion of cellulose pulps. U. 8. pat. 1,851,522 (March 29, 
1932); Can. pat. 328,828 (Dec. 27, 1932); T.S. 95: 204; 
OT SIS Ane ZO salle: 
Seaman, Stewart E., Process of producing cellulose. U.S. 
pat. 1,891,337 (Dec. 20, 1932); Can. pat. 326,709 (Oct. 11, 
1932) 5 TS. 97 2 254, 29 Onl iD 0so- 


1933 
Bori, Antonio B., and Estape, José M., Process of preparing 
cellulose. U.S. pat. 1,920,239 (Aug. 1, 1933); 7.S. 98: 
232; C.A. 27: 4926. 
Hahn, Frederick C., and Fothergill, Robert E., Manufac- 
ture of wood pulp. U.S. pat. 1,926,002 (Sept 5, 1933); 
T’.S. 98: 198; C.A. 27; 5538: 


1934 
Hstape, José M., Production of alpha-cellulose. 
759,690 (Feb. 7, 1934); 7.8. 99: 332. 
Richardson, Roger W., Recovery of ammonia from cook 
liquor. U.S. pat. 1,943,345 (Jan. 16, 1934); Can. pat. 
353,924 (Nov. 5, 1935); 7.8. 99: 164; 103: 248; C.A. 30: 
1561. 


Fr, pat. 


1935 
Brill, John L., Ammonia recovery. U.S. pat. 2,014,374 
(Sept. 17, 1935); C.A. 29: 7597. : 
Kuwahata, Seiji, Pulp for rayon. Jap. pat. 11,240 (April 
6, 1985); C.A. 29: 8330; 7.S. 103: 70. 


1936 


Norsk Hydro-Elektrisk Kvaelstofaktieselskab, Recovery 
of sulphur dioxide and ammonia from sulphite waste liquors. 
Nor. pat. 59,627 (May 6, 1936); Swed. pat. 92,828 (Oct. 
11, 1987); C.A. 33: 1938. 
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131. Richter, George A., Fiber-liberating process. U. 8. pat. 
2,032,437 (March 3, 1936); C.A. 30: 2759; 7S. 103: 248. 

132. Richter, George A., Process of correlating chemical recovery 
in pulp mills operating with different kinds of liquors. 
U.S. pat. 2,047,032 (July 7, 1936); C.A. 30; 6197; 7.S. 
103: 354. 

1937 

133. Norsk Hydro-Elektrisk Kvaelstofaktieselskab, Recovery 
sulphur dioxide and ammonia from waste liquors. Nor. 
pat. 58,194 (July 19, 1937); C.A. 31: 8926. 

134. Olsen, Fredrich, Cellulose pulping system and product 
thereof. U.S. pat. 2,087,263 (July 20, 1937); C.A. 31: 
6464; 7.8. 106: 180; B.C.P.A. 1940B: 199. _ 

135. Saft, Juljusz, Cellulose. Fr. pat. 817,852 (Sept. 13, 
1937); C.A. 323 2351. 

1938 

136. Koviits, Lajos, Pulp. Hung. pat. 119, 466 (Nov. 15, 1938); 
C.A. 33: 3149. oe 

137. Norsk Hydro-Elektrisk Kvaelstofaktieselskab, Working up 
waste ammonium bisulphite liquors. Nor. pat. 59,229 
(April 11, 1938); addition to 58,781 (Jan. 3, 1938); C.A. 
32: 7264. ; ; 

138. Norsk Hydro-Elektrisk Kvaelstofaktieselskab, Sulphite 
waste liquor treatment. Ir. pat. 823,778 (Jan. 26, 1938); 
T.S. 109: 62. 

139. Waeser, Bruno, Pulping cellulosic material. Ger. pat. 
658,686 (April 11, 1938); C.A. 32: 6462. 

1939 

140. Richter, George A., Cellulosic material pulping process. 

Can. pat. 382,892 (July 25, 1939). 
1941 

141. Olsen, Fredrich, Goff, Lionel, and Sheldon, Lyle M., 
Process of producing wood cellulose. U.S. pat. 2,230,119 
(Jan. 28, 1941); C.A. 35: 3090. 

1942 

142. Sheldon, Lyle, M., Cellulose pulping system. U.S. pat. 

2,300,733 (Nov. 3, 1942). 
1950 

143. Jesseph, Donald C., Stable bituminous emulsion and prep- 
aration thereof. U. 8. pat. 2,494,708 (issued Jan. 17, 
1950). 4claims. C.A.44:3706; B.I.P.C. 20: 768. 

1951 

144. Parrett, Arthur, N., Wood pulp digestion. U, S. pat. 
2,564,028. Filed Jan. 17, 1946. Issued Aug. 14, 1951 
3 claims. Assigned to Rayonier, Inc., (Cl. 92-11); B.J.- 
IPC PPAR 

1952 

145. Andersen, Carl C., Treatment of waste sulphite liquor. 
Can. pat. 481,243. Filed*Aug. 21, 1939. Issued Feb. 
19, 1952. 2claims. Assigned to Norsk Hydro-Elecktrisk 
Kvaelstofaktieselskab; B.I.P.C. 22: 648. ; 

146. Helleur, Donald, Treatment of the spent cooking liquor of 
an ammonia-base sulphite pulping process. U.S. pat. 
2,596,241. Filed Dec. 20, 1948. Issued May 13, 1952. 
4 claims. Assigned to Price Brothers & Co., Ltd. (Cl. 
2129) selena Oa 2 2 799, 
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PQ 

Silicate 

Adhesives 
and paper tubes 


go together 


Where maximum strength, rigidity and 
economy are required, PQ Silicate is the 
adhesive preferred. Paper tubing laminated 
with silicate is bound tightly (avoiding 
“dog ears”). PQ Silicates have the right 
wetting and penetrating properties; the 
viscosity is adjustable for your equipment. 


Tubes, fibre drums and cans are stronger 
and firmer because of the rigid film within 
the tubing wall. Let us study your 
laminating requirements to suggest how 

a PQ Silicate may help your quality or 
production. 


@ PQ Silicate Adhesive Processes are 
used in the fabrication of corrugated and 
solid fibre board, wall board and 
acoustical board. 


Philadelphia Quartz Company 
1141 Public Ledger Bldg. 
Philadelphia 6, Pa. 


PQ Silicates of Soda 
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GUIDE TO PROFESSIONAL SERVICES 


CHEMICAL LININGS PAPER AND PULP TESTING LABORATORIES 
500 Trust Company Building 118 East 28 Street 


WATERTOWN, NEW YORK New York 16, N. Y. 


Murray Hill 3-9761 


Corrosion-resistant linings and tile tanks Certified Pulp Testers William Landes, B.S., Pulp and Paper 


PFEIFER & SHULTZ.. . Engineers 


Steam Power Plant Specialists 
® Mills and Industrial Buildings 
® Reports 
® Plans and Specifications 
® Supervision of Construction 
Wesley Temple Bldg. Minneapolis 3, Minn. 


THE H. K. FERGUSON COMPANY 


Engineers and Builders 


PULP AND PAPER MILLS—CHEMICAL PLANTS 


PROCESS PLANTS—POWER PLANTS—LABORATORIES 
CLEVELAND—NEW YORK—-CHICAGO—HOUSTON—LOS ANGELES 


SANDWELL and COMPANY 


G. D. JENSSEN CO., INC. 


LIMITED 
WATERTOWN, NEW YORK 
SULPHITE MILL ACID PLANTS CONSULTING ENGINEERS 
Sulphur Burning Plants e Jenssen Two Tower Acid Systems e Gas , ae 
eters —Suriace ma Setar Type e Jenssen Pressure Acid Systems Design, Supervision and Reports for Pulp and Paper and Re- 

enssen Auxiliary Process Towers ¢ Recovery Plants— ooking Acid j 
SOLUBLE BASE ACID PLANTS « SEMICHEMICAL PLANTS lated Forest Products Industries 
JENSSEN SO2 ABSORPTION SYSTEMS VANCOUVER, BRITISH COLUMBIA 


Sulphurous Acid Preparation for Bleach Plant Application 
West Coast Representative JAMES BRINKLEY COMPANY 
417—9th Avenue South—Seattle, Washington 


eed SEELYE STEVENSON VALUE & KNECHT 
CONSULTING ENGINEERS 
ALVIN H. JOHNSON & CO., 


SEATTLE, WASHINGTON 


INC. pee OnE TEE TRIO see ee 
MECHANICAL—ELECTRICAL—CIVI 
©} 415 LEXINGTON AVENUE NEW YORK 17, N. Y. SURVEYS REPORTS DESIGN 
CONSULTING AND DESIGNING ENGINEERS 


PULP AND PAPER MILLS 
Serving the Pulp & Paper 101 Park Avenue New York 17, N. Y. MUrray Hill 4-2500 
Industries Since 1929. 


Telephone MUrray Hill 7-8764 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 


i 


| Consulting - Designing Appraisals ® Water Plans ® Steam Utilization © Steam Power 
: 
. 
- 
: 
| 


Est. 1902 
KNOWLES ASSOCIATES Paper ® Pulp Mills © Waste Disposal @ Textile Mills @ 
ENGINEERS Plants ® Hydro-Electric ® Reports 


Pulp and Paper Mills 


BOwling Green 9-3456 
19 RECTOR ST. NEW YORK 6, N. Y. 


A 


— 
| 


—. 


Calendar of TAPP! Meetings 


NATIONAL MEETINGS 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 
4 Process Studies, Designs, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


| 80 Federal Street Boston 10, Mass 


Thirty-ninth Annual Meeting, Commodore Hotel, New 
York, N. Y., February 15-18, 1954. 


| 


Fifth Coating Conference, Poland Spring House, Poland 
Spring, Me., May 26-27, 1954. 


Fundamental Research Conference on the Fundamentals 
of the Paper Machine, Appleton, Wis., September 21— 
24, 1954. 


[ RODERICK O’DONOGHUE 
CONSULTING ENGINEER 
PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 
'') 420 Lexington Ave. New York 17, N. Y, 


Ninth Engineering Conference, Philadelphia, Pa., October 
18-21, 1954. 
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Three bleached sulphate pulps, originally created 
to the exacting standards of the Riegel Paper Mills, 

are now available to all makers of quality papers. 
The cleanliness of these pulps is unsurpassed and 
their strength and brightness outstanding. 


They are produced at Riegel Carolina’s new pulp 
mill at Riegelwood, N. C., with every refinement and 
control known to modern pulp manufacture. A 
dependable source of pulpwood is assured by 

nearby Riegel Woodlands, under Riegel planned 
forest management since 1937. 


‘Riegel Caroli 


Created by Papermakers for Ff 


H:GEL PAPER CORPORATION e¢ 260 MADISON AVENUE e 


I you have actually tried Nopco 
KF or KFS sheet formation aids in your 
plant, this message is not for you. But it 
strikes us that too many conscientious su- 
perintendents spend a lot of valuable energy 
hunting individual cures for a host of “small” 
troubles — while all the time the remedy 
that would do away with many of these is 
right out in plain view, conspicuous as a 
haystack in the barnyard. 


Instead of beating your brains out wor- 
rying about stock floating in the chest... 
foam troubles on your screens... in your 
headbox . .. not to mention serious imper- 
fections in your sheet formation —why not 
order a trial quantity of Nopco KF or KFS? 
Paper men who are using these quick-acting 
products tell us they minimize foam all 
along the line, and by doing so eliminate a 
lot of headaches, speed production, and yet 
turn out a much finer finished product. 


So the remedy for many of your “little” 
troubles is as near as your telephone. 


... TILL YOU FIRST FINE we HAY A K 


Whether Nopco KF, KFS, or another of the 
KF Series is your best bet, the Nopco spe- 
cialists will be glad to tell you. And these 
same specialists will work closely with you, 
in your own plant if you wish, to make sure 
you get the best possible results. Write for 
new revised edition of “Nopco KF Series 
Dispersing Agents for Improving Sheet 


Formation.” 


NOPCO 


=| 

| 

CHEMICAL COMPANY 24-43 | 
Harrison, New Jersey 
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